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racy that is possessed by Weston Portable Indicating 
Instruments assuring an accurate working combination 
suitable for precision measurements. 

Model 311 Transformer is made for a secondary voltage 
of 150 volts with proportionate primary voltage in three 
combinations of two ranges each. The ranges are readily 
changed by means of links located on the insulated top of 
the transformer. 

These Transformers have an accuracy better than % of 
1 per cent for loads not exceeding 15 volt- amperes at any 
power factor. 

The containing case is of polished hard-wood iniiian a 
removable cover. Each Transformer is equipped with a 
carrying-strap. 
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How to Antagonize the Public 

HE recent suspension of electric service at Dela- 

ware, Ohio, without warning to the consumers, 
because the central-station company was unwilling to 
buy more coal at the prevailing price unless it should 
first receive authority to increase its rates, was no 
doubt meant to be an object lesson on the financial pre- 
dicament of the utility and on the indispensable part it 
fills in the community. It will, perhaps, serve an even 
more useful purpose as an object lesson in how not to 
do things; for naturally the summary action taken by 
the company aroused much indignation among the citi- 
zens, and in applying for increased rates the good will 
of the local public is the central station’s highest card. 
The company, which the Delaware manager is reported 
as saying is losing $600 a month in that city, no doubt 
smarts under a sense of injustice; but to refuse to play 
the game on that account is merely to invite forfeiture 
of franchise and to threaten private operation with the 
loss of its birthright. 


The Federation Must Go Forward 


HIS week we publish the program for the first 

meeting of the American Engineering Council, 
which is to be held in Washington on Nov. 18 and 19. 
From now until that time every local and national engi- 
neering society will have the opportunity of deciding 
whether it is going to become a part of the Federated 
American Eingineering Societies or whether it is going 
to take the attitude of having first “to be shown.” 
No finer spirit of enthusiasm could be desired than that 
displayed at the organizing conference last June. Since 
that time, however, the edge of this enthusiasm has been 
dulled by the critical and the skeptical. These men— 
and it must be confessed that they play no small part 
in shaping engineering association policy—are not act- 
ing up to the qualities that brought them their high 
position in the engineering world. They are throwing 
cold water on a movement longed for through many 
years simply because they fear that the new organiza- 
tion may not accomplish its purposes. They are not 
filling the part of good soldiers in the engineering army. 
This is no time to hold back. It is time to go ahead 
and make this federation something big and fine that 
the American engineer can be proud of. It would be 
discreditable to the profession of engineering to have 
the movement fail for want of courage. If the federa- 
tion does not go through, and go through strong, then 
the profession will be branded as a body of men who 
cannot agree among themselves because they cannot 
trust one another. Once that impression prevails, the 
profession will no longer occupy the high plane upon 
which it now stands, nor will it attain that still higher 
place which the federation would speedily make for it. 
The federation will not fail for want of work to do. 


There is enough work already waiting to keep it busy 
for some time. It may prove to be slow, but that can 
be remedied; it may show lack of leadership, but that 
lack can be supplied; it may in the beginning be un- 
wieldy, but that can be cured. In short, it may be one 
of a hundred things none of which is irreparable if only 
the movement goes forward. 


Cost of Low Power Factors 


UST how serious low-power-factor loads on central- 

station systems have become is well illustrated by a 
recent estimate that a correction of existing power 
factors to unity would release 500,000 kw. of generator 
capacity for additional loads that might be expected to 
return at least $30,000,000 per year. This amount is 
therefore being donated. to present power customers 
simply because no adequate steps have been taken to 
improve power factors or devise metering methods and 
rates comprehensive enough to correct this situation. 
Since it is not altogether practicable to establish a 
universal power factor of unity, the rate solution seems 
the most logical point of attack, for in cases where a 
customer uses transformers and induction motors he not 
only secures from the central-station system a certain 
amount of power but as well a certain amount of mag- 
netizing current for which he now pays nothing. As 
one engineer has stated this situation, it is just as 
illogical for a customer to ask the central station to 
furnish magnetizing current free as to ask a manufac- 
turer to furnish an alternator and throw in the exciter. 
The time has come, with labor, coal and materials at 
new levels, when the serious leaks in revenue must be 
stopped. Measuring central-station service in kilowatt- 
ampere-hours instead of kilowatt-hours is the remedy 
for one of these leaks. 


At the Mouth of the Mine 


HE new steam-power plant of the West Penn 

Power Company at Springdale, Pa., which is 
described in this issue, is conspicuous because its 
relation to the coal supply has influenced to a very 
large degree the major parts of the station design. 
Serving a territory where the principal customers are 
coal mines and steam furnaces, it is particularly fortu- 
nate in having an extremely good and cheap coal 
supply which is right at the plant. This has been 
accomplished by the lease of nearly 4,000 acres of twin- 
vein Freeport coal having on the average the unusual 
thickness of 7 ft. 5 in. (2.2 m.). In securing a tract 
along the Allegheny River of about 80 acres it proved 
practicable to place the tipple practically at the station, 
thus obviating the need for railroad transportation, the 
coal being received directly from the mine cars. As the 
coal is of good quality and easily mined, the advantage 
in cost is very considerable. Incidentally such a fuel 
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supply means freedom from railway strikes and a com- 
paratively uniform price. The uniform price is a 
matter of great importance where economical generation 
of power is attempted, since it is not easy for a supply 
company to change its rates to correspond with the 
fluctuating coal market. Further, the possession of a 
uniform grade of coal greatly facilitates economical 
firing. 

The mine coal, as already indicated, is taken directly 
from the mine cars into the skips and raised to the top 
of the tipple, where the coal is screened and picked 
ready for delivery to either power house or railway cars. 
Ultimately the coal is carried by belt elevator and con- 
veyors to the bunkers, there being a capacity of five 
days’ supply for each boiler. From these bunkers the 
coal is served to the boilers by mechanical stokers. It is 
worth noting here that the boilers are built for a 
pressure of 350 lb. (24.5 kg.) and are worked at 235 
deg. superheat, both of these figures representing a 
considerable improvement in economy over average 
current practice. 


Publicity Which Is Detrimental to 
the Electrical Industry 


NE of the significant accomplishments of recent 

years within the electrical industry has been the 
creation of an appreciative understanding of electric 
service alike in the largest of industrial installations 
and in the humblest of homes. Important among the 
factors that have brought this about are its availability, 
its small cost and its safety. In the development of 
this service safety in all its aspects has been jealously 
guarded, and through the National Board of Fire 
Underwriters we have today standards of inside con- 
struction equaled in no other country. In spite of this 
fact there are those who, in their overzealous ambition 
to promote safety, overlook the fundamental principles 
involved and malign, without apparent consideration of 
the far-reaching effect, the good safety record that elec- 
tric service has as a whole maintained. We refer to 
the tendency of overworked reporters and others to 
attribute the origin of unexplained fires to “defective 
electric wiring’ and also to such publicity as is now 
being used by the Square D Company in the popular 
magazines, which is based upon the terrible dangers of 
carelessness in the operation of the open-knife switch. 
The work of that particular company in the development 
of the safety switch is commended in a conspicuous way 
by the general adoption of that device, but the use of 
its prestige in a campaign of frightfulness directed to 
the general public is to be deplored. It simply tears 
down the constructive work of such agencies as the 
Society for Electrical Development, the National Elec- 
tric Light Association, the National Safety Council and 
others and can only bring censure and criticism to a 
manufacturing enterprise that is a vital factor in pro- 
tecting the safety of electrical workers. 

Instead of advertising the safety switch as a thing 
embodying the deadly and fearful elements of the elec- 
tric circuit, it should be widely proclaimed as a product 
of engineering that adds another link of safety to elec- 
tric service, and the idea should be spread by an appeal 
to the reasonable and clear-thinking men of the 
industry, not through the terrorizing of unskilled men 
and women and children who have no conception of the 
engineering considerations involved. We hope the 
Square D Company will change its advertising appeals 
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to the general public and to the electrical industry as 
well in such a way as to eliminate this element of terror 
and direct them toward the creation of confidence in 
safety service. Along such lines all associated in the 
electrical industry, workers and employers, will co- 
operate to build good will for the company that was 
among the first to give to the industry a true safety 
switch. 





Efficiency in 
Small Plants 


“THESE are days when the high cost of fuel brings 

the question of efficiency very much to the front. 
Big plants where the total losses run into large figures 
have on the whole been fairly well taken care of, but in 
small plants rather shocking conditions are to be found. 
E. H. Tenney in this issue gives consideration to the 
efficient operation of small plants, especially with refer- 
ence to boiler and furnace conditions, which are com- 
monly much less good than in the large stations. It 
also is true that prime-mover efficiencies are very 
frequently extremely bad where the output is not large, 
both on account of the accompanying poor load factor 
and because small engines have received relatively little 
attention in this country. Before the war there were 
many small steam units in use abroad giving one brake- 
horsepower on 10 lb. or 12 lb. of steam at full load. But 
our own American practice has been and is very far 
behind these figures. 

With respect to boilers much of the trouble comes 
from dirt and scale. The deposition of these on the 
heating surfaces is fatal both to the efficiency of steam 
production and to the output of the plant, for where the 
space which should be free for hot gases is taken up by 
débris combustion is very seriously impeded. With 
water such as is only too common in that part of the 
West of which Mr. Tenney is specially speaking, and 
with the generally rather poor fuel, a bad situation is 
quickly created and it is hard to take too much care in 
the way of cleaning off soot and treating the water to 
reduce scale. A word of warning is given as to boiler 
compounds. Nearly all of them are effective on some 
particular waters, but a perfectly good compound for 
dealing with one quality of water may be almost useless 
on another and in fact may precipitate priming. Before 
deciding on preventive means, then, it is necessary to 
test the water and see to it that the scale-preventing 
compound used is such as will actually do the work 
without creating difficulties. 

Outside the boiler proper, the furnace needs looking 
after, first to insure suitable combustion and second to 
avoid loss of heat through leakage in the settings, a not 
uncommon fault. If a first-class boiler efficiency is to 
be reached, the performance must be closely watched. 
It is highly desirable to weigh the coal and to have both 
water and steam meters, so that the final output as well 
as the intermediate steps may be closely watched. The 
cause of any failure in suitable performance then needs 
to be run down, and for this purpose the temperature 
and proportion of CO, in the flue gases should be 
watched instrumentally, along with close inspection of 
the actual working of the fires. Leaks in the settings of 


the flues and side walls can generally be observed. If 
these exist in the baffle system, detection is more diffi- 
cult, but they may frequently be run down by a process 
of elimination when there is a notable departure from 
It must not be forgotten 


standard operating conditions. 
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that not only does neglect damage the performance of 
boilers but it may actually seriously reduce their factor 
of safety through corrosion of the flues and the over- 
heating of the metal due to scale deposits. 

The whole secret of success in operating a small 
steam plant is to exercise the same care that would be 
applied to a big one, for while the total amount involved 
is not so large in the former case, the relative gains 
possible are likely to be greater, and beyond the boilers 
every effort should be made to install engines of the 
best efficiency or to follow up those which are in place 
with the indicator and see to it that within their 
limitations they are doing the best of which they are 
capable. 





Condenser-Tube 
Faults 


OT only is there an expense involved in maintaining 

the surface condenser itself in a steam-turbine 
station when the tubes fail, but where sea water is used 
for condensing the action of the salt in the boiler water 
affects boilers, piping and turbines. R. J. C. Wood 
points out in this issue that one of the principal faults 
of condenser tubing is the coarse structure of the 
crystals of copper and zinc forming the “admiralty” 
mixture generally used in such tubes. Electrolytic 
action resulting from stray currents or from local gal- 
vanic action induced by electronegative particles settling 
within the lower half of the tubes causes dezincification. 
Fairly simple corrective measures may be taken to elim- 
inate or counteract the stray currents, such as short- 
circuiting them or circulating an equivalent current of 
opposite polarity. 

Coating of the surface of the tubes has been tried 
with some slight success, but has the disadvantages that 
the coating is short-lived and the efficiency of the con- 
denser is decreased owing to the relatively lower heat 
conductivity of the insulating coating. This is a prob- 
lem worthy of the most thorough investigation. 





Analysis of 
Maintenance Costs 

OME rather enlightening information is given this 
week in an analytical study of maintenance costs for 
seven central stations of fair size, covering on the whole 
half a dozen years of service. As might be expected, it 
turns out that there are many irregularities in the 
question of maintenance expenses generally. It does 
not seem possible, for instance, to derive any valuable 
information from month-to-month records inasmuch as 
repairs are not effects which immediately follow causes, 
but come along in due time, sometimes in an orderly 
fashion and sometimes bunched. For example, while it 
is probable that on the whole low output lessens 
repairs, these must be executed as nearly as possible 
when necessary; but periods of low load are the only 
available ones for carrying out certain kinds of repairs, 
and hence the actual work due to heavy output may be 
charged to periods of low output. If a plant has hydro- 
electric connections, this again complicates the situation. 
Some general facts stand out conspicuously as a 
result of this study. First, the electrical repairs are 
very much less than those due to the steam supply sys- 
tem—smaller in the ratio of one to eight or nine. Of 
the steam supply costs, about 60 per cent are chargeable 
to maintenance of boilers and stokers in about equal 
proportion. The average cost of repairs from these two 
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items over two years’ careful tabulation amounted to 14 
cents per kilowatt-hour. On the other hand, the total 
electrical cost amounted to only a little over 4 cent per 
kilowatt-hour, and the interesting feature of this figure 
is that more than half of it was due to the switchboard. 
It is, of course, a commonplace that the switchboard 
has become a serious, perhaps unnecessarily serious, 
item of station costs and that the apparatus concerned 
is more than usually delicate, yet it certainly seems as 
if care and simplification should unite in relieving the 
switchboard of so large a share in electrical mainte- 
nance cost. In general the age of the equipment proves 
to be a very important factor of repairs and their total 
amount is roughly proportional to the size of the plant; 
that is, fairly constant per kilowatt of rating. 

It would be interesting to follow the clues a little 
further and find out how much improvement has been 
worked out in successive equipments in the matter of 
maintenance. In other words, is the maintenance cost 
of a recent station, considering its age, improved over 
that found with the older stations? How much have 
we really progressed as the art has changed? 





Inspection of Electrical 

Equipment 

HE experienced station operator acquires two pieces 

of exact knowledge that stand him in good stead— 
that trouble generally*comes when it is not expected 
and that it commonly has its source in small things 
rather than in big. A lightning arrester flashes over 
in a substation and the ensuing surge plays havoc with 
the switchboard, or a too friendly and inquisitive cat 
rubs confidingly against a high-tension bus that every 
one supposed safely housed and poor kitty’s obsequies 
cost well into four figures. We have sometimes been 
tempted to say that the switchboard is the root of all 
evil, and it certainly needs watching even when best 
disposed. 

It is attention to details that counts heavily in the 
operating department, and it is this principle that lends 
special value to A. S. MacDowell’s account in this issue 
of the system of inspection carried out by the Rochester 
Gas & Electric Corporation. It is unusual not in its 
frequencies or its elaboration of system, but rather for 
its thoroughness in looking after and testing out system- 
atically the apparently minor items of equipment. Not 
only do generators and cables receive their proper rou- 
tine tests, but particular attention is paid to the relays 
and instruments, including the entire control equipment 
from the many generators to the remotest corner of the 
last substation. A couple of striking examples of trouble 
from the control system point the moral. Despite the 
fact that the company operates ten stations, the inspec- 
tion force requires only five men, who go about their 
work chiefly in the light-load period from 5 p.m. to 1 
a.m. This rather unconventional worktime gives them 
a better chance to cut things clear and investigate than 
a much larger day shift would have and enables them to 
do their work more systematically. They get completely 
over the system every six months, this being in addition 
to the ordinary activities of the regular staff. Careful 
records of everything found in bad order are kept which 
give a good clue to negligence at any particular point 
or on any particular thing. The details of this inspec- 
tion program are well worth studying, as bearing di- 
rectly on items of upkeep that sometimes get altogether 
insufficient attention. 








Nathaniel Allen Carle 


An engineer whose executive ability and extensive knowledge of plant operation have been 
widely reflected in analysis of national engineering problems 


i enarntinn actively heading the engineering and 


electric 
which alone is a 


operating activities of a _ state-wide 

service system in New Jersey, 
man-size job, N. A. Carle has a capacity for work 
and a personal interest in problems of the entire 
industry that have elected him chairman of three 
national engineering committees and a member 
participating in the activities of nineteen others. 
In these positions he has never been a_ passive 
onlooker, but has always furnished impetus to the 
work in hand. On non-technical committees he 
has demonstrated that his professional activities 
as an engineer have not stunted his judgment on 
financial, public policy and similar subjects.  Lit- 
tle other information on steam-plant practices has 
been made available in as compact and segregated 
a form as that which he has presented each year 
as chairman of the N. E. L. A. prime-movers com- 
mittee. When the A. S.'M. E. sub-committee, of 
which he is chairman, shall have completed the 
power-station testing code a distinct service will be 
rendered to the 5,000 or more central stations and 
many more industrial plants in bringing standard- 
ization where widely diversified practices have 
existed. Moreover, no little credit is due Mr. Carle 
for bringing about a closer co-operation between 
turbine manufacturers and users which should as- 


sure higher reliability, more economy and lower cost. 

Born in Portland, Ore., in 1875 and graduated at 
Leland Stanford University in 1898, he is a West- 
erner in origin, but his activities have connected him 
with Alaska, Canada, New England, Colorado, 
the Northwest and the Middle Atlantic seaboard. 
After two years in the mining field he became as- 
sociated with Westinghouse, Church, Kerr & Com- 
pany and supervised many large construction jobs 
for them. He was later made first assistant to 
the superintendent of construction in connection 
with the electrification of the Pennsylvania Rail- 
road. In 1906 he went to Denver, where he became 
vice-president and general manager of the Colo- 
rado Power Company. Subsequently he did con- 
sulting work and was associated with the Puget 
Sound & Dredging Company of Seattle. Finally 
he was induced to join the Public Service Electric 
Company of New Jersey as chief engineer. In this 
capacity he has enlarged and reorganized the engi- 
neering staff and supervised the development and 
operation of a 270,000-kw. system, involving 850 
miles of overhead and underground transmission 
lines. In addition to the engineering committees 
mentioned, Mr. Carle is active in the A. I. E. E,, 
A. E. R. A., A. E. I. C., American Metric Association 
and Engineering Council. 





Centralizing Power-Plant Maintenance 


By Separating Maintenance of Plant Equipment from Operation 
Uniform Standards of Work Can Be Established and a Group of Repair 
Specialists Developed—Material Purchases Handled More Efficiently 


By W. C. L. EGLIN* and F. C. RALSTON 
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CENTRALIZED SHOPS FOR MAINTENANCE WORK ALLOW THE DEVELOPMENT OF FACILITIES 
FOR HANDLING ALL CLASSES OF WORK 


RIOR to 1915 the maintenance work of the 
generating stations of the Philadelphia Elec- 
tric Company was handled by each individual 
station with a small machine shop under the 
supervision of the station superintendent. To this shop 
were assigned such repair jobs as could be handled with 
the limited shop force and equipment. Only one large 
generating station was then in operation, and work that 
could not be handled at this station was done by outside 
contractors. The decision how and by whom the work 
should be done and the responsibility for its being com- 
pleted in the proper manner and time rested with the 
operating superintendent or his assistants. The labor 
and supervision required of the operating force for this 
purpose naturally diverted a part of their attention and 
efforts from their prime function of operating the sta- 
tions at the best possible efficiency. Another conse- 
quence would have been that different stations would 
have developed various methods of handling-similar jobs. 
In view of the conditions mentioned and the fact that 
another large station was nearly completed and others 
were in the course of design, the formation of the 
present maintenance section of the station operating 
division, with a definite policy and organization, was 
started, the basic idea being (1) the separation of all 
the details of maintaining plant equipment from those 
of its operation, (2) the establishment of uniform 
standards and methods of maintenance and inspection, 
and (3) the development of specialists in the work of 
overhauling and repairing plant equipment. 
From the results of more than five years’ experience 
with this plan it has been demonstrated that a central- 
ized maintenance section can handle the work efficiently 





*Chief engineer Philadelphia Electric Company. 
*+Technical assistant Operating Division Philadelphia 
Company. 


Electric 


and at a low cost, and that it can be enlarged by simple 
expansion to any degree required by the growth of the 
system it serves, adhering to the fundamental principles 
upon which it is built. 

Definite performance data, from the maintenance 
point of view, on various types of apparatus can be col- 
lected much more quickly under this plan, because the 
maintenance records from all the stations, covering a 
large number of units of each kind as compared with 
those of any single station, are compiled and studied, 
and conclusions are drawn from them, by one group of 
men. Moreover, analysis of maintenance cost by the 
statistical method, while at present important for com- 
paratively few items of maintenance work, will 
apply more and more as the system expands and as 
similar jobs recur more frequently. It is obvious that 
this analysis will be greatly facilitated by the facts 
(1) that all of the necessary records are available at one 
point (the maintenance office) and (2) that all of the 
work to be analyzed has been performed by one group 
of men under one head. 

The plan of handling work is shown in the accom- 
panying organization chart, listing the personnel of the 
maintenance section and showing its relation to the 
other groups comprising the station-operating division. 
It will be seen that the maintenance section is separate 
from the station operating forces and co-ordinate with 
them in responsibility to the operating engineer. This 
chart shows also the plan of distribution of the main- 
tenance forces, namely, a central general maintenance 
shop, operated on a twenty-four-hour basis, for handling 
routine work throughout the greater part of the sys- 
tem and all emergency work, supplemented by branch 
shops at each of the important generating stations for 
the routine work at those points. 609 
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Starting with the machine shop of the large generat- 
ing station then in operation as a nucleus capable of 
handling very few repairs other than those to mechani- 
cal equipment, the section has taken over successively, 
as the organization has been enlarged, carpenter work, 
bricklaying, electrical repairs and steamfitting work. 
Besides enlarging the scope of its work in this way, the 
section is also increasing the amount of detail which it 
handles; for example, at the outset orders were issued 
to the section for only such work as could be performed 
by its own force, while in cases which required the 
services of outside contractors the orders for the work 
were issued by the operating superintendent directly to 
the contractor. Later this practice was revised, so that 
all maintenance orders are now issued to this section, 
which calls in outside firms as sub-contractors if neces- 
sary. Besides this, the ordering of all station main- 
tenance material, even such as is to be applied by the 
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station-operating forces, 
is now being done through 
the maintenance section. 

Following out this plan, 
there is a central machine 
shop with a full comple- 
ment of modern electrical- 
ly-driven machine tools, 
small tools, welding out- 
fits and all the accessories 
of a well-equipped repair 
shop, capable of handling 
practically the largest 
work required in the 
maintenance of the sys- 
tem. At this point are sit- 
uated also the office of the 
superintendent of mainte- 
nance, the clerical force, 
the carpenter, electrical 
and steamfitting shops. 
The carpenter shop is fully equipped with modern wood- 
working machinery, and the steam-fitting shop carries a 
full stock of pipe, fittings, etc., for handling practically 
any steamfitting repairs which may be required. It will 
be noticed from studying the lower right hand view 
on page 611 that the machines in this shop are also 
equipped with individual motor drive. 

As an adjunct to the above shops there is provided an 
emergency truck, having as regular equipment a full 
outfit of tools and rigging for emergency repairs. This 
truck, with a driver, is held ready at all times to respond 
to emergency calls which require tools and material. 
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distinctive punch. 
is furnished to the 
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SHOP JOB No.__ 


Controller's Dept.—Cost Division 


The above Shop Job Number was completed under 


No futdce chargas will be made against this number. 


Yours truly, 





CAREFUL CLERICAL ROUTINE IS NECESSARY FOR AN ORDERLY 
MAINTENANCE SYSTEM 


The operating superintendent initiates a maintenance order by 
filling out, in duplicate, the operating division maintenance order. 
A daily time-card record is kept by each man, and the one shown 
is used where time clocks are not available. 
When a job is finished a completed job notice 

accounting department. 
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At each of the important generating stations a smaller 
machine shop is provided, with the necessary machine 
tools and facilities for properly handling all routine 
maintenance work. A view of the branch machine shop 
at Chester station in its present temporary quarters 
is shown at the lower left hand side of page 611. 

The work at the central machine shop and that at each 
of the station machine shops is in charge of a general 
foreman. At the central machine shop the general fore- 
man has under his charge a full corps of foremen, 
machinists, helpers, etc., sufficient not only to perform 
the work originating at that station but also to send 
out men through the system wherever it may be neces- 
sary. The shop is operated on a twenty-four-hour basis, 
so that in case of trouble occurring anywhere at any 
hour of the day or night a gang from this point can be 
rushed to the job and started to work immediately while 
reinforcements are being mobilized, if necessary. 








At each of the station 
machine shops the gene- 
ral foreman has a force 
sufficient to take care of 
the routine maintenance 
work only, this force be- 
ing augmented from the 
central machine shop as 
required by the nature of 
the work. It will be 
noted that the station ma- 
chine shop forces are di- 
rectly under the control 
of the superintendent of 
maintenance and entirely 
separate from the operat- 
ing organization of the 
stations at which they are 
located. As indicated on 
the organization chart, 
the forces at the central 
and branch machine shops include gang foremen and 
machine shop foremen. The latter are in charge of the 
shops and such of the work as is performed there, while 
the gang foremen handle the portion of the work carried 
on outside of the machine shops. 

The work of the carpenter shop includes the main- 
tenance of wooden structures, interior and exterior 
woodwork, the building of forms for concrete work and 
for boiler baffles, the repairing and renewing of bus and 
switch compartment doors, the building of scaffolds and 
shoring required for maintenance work, the making of 
insulated stools and switch hooks, the making of pat- 


Each station has a 








SEPTEMBER 25, 1920 


terns for castings required by the machine shops or 
stations, painting, glazing and any other task of a wood- 
working nature. 

The work of the electricians is principally in connec- 
tion with overhauling and inspection of electrical equip- 
ment (oil switches, lightning arresters, transformers, 
rotating machinery, etc.), but they also disconnect and 
reconnect equipment being ~ 
repaired and perform spe- 
cial electrical work of vari- 
ous kinds. This section 
does not attempt to handle 
such jobs as the rewinding 
of armatures, fields, trans- 
formers, etc., as it is be- 
lieved that this can be done 
to better advantage by the 
manufacturers of such 
equipment. 

The work of the brick- 
layers is principally in con- 
nection with the repair and 
renewal of boiler settings 
and furnace walls, but they 
also make any repairs that 
are necessary to brickwork, 
masonry, concrete work, 
machine foundations, etc., throughout the company’s 
entire system. 

The duties of the material inspector are to receive 
from the foremen in charge of the various sections of 
the work lists of the material required and to see that 
all of the material thus listed is ready at the site of the 
job at the proper time, so that the work may proceed 
without delay. 

The turbine foremen, whose positions are indicated 
on the organization chart, are men particularly expert 
in overhauling and repairing turbines of all sizes, and 
in case of any work being done on a turbine they take 
charge of it, having a sufficient number of men assigned 





THE MACHINE AND CARPENTER SHOPS 
On the left is shown the machine shop furnished with all the 


accessories of a well-equipped repair shop. The carpenter shop, 
shown on the right, is also fitted out with a complete line of 


to them from the central machine shop to perform the 
actual work. 

The duties of the inspectors shown in the office force 
are particularly important in carrying out the general 
policy of the maintenance section. These duties con- 
sist of inspecting cases of failure of apparatus (par- 
ticularly failure by breakage) to determine, if possible, 
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AT EACH OF THE MOST IMPORTANT POWER STATIONS THERE IS 
A LOCAL SHOP TO HANDLE ROUTINE MAINTENANCE 
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the cause of the failure and to suggest a remedy. This 
remedy may consist of changes in design, methods of 
operating or grade of material of certain parts to secure 
longer wearing life. The inspectors also obtain from 
the manufacturers data and recommendations based on 
practice developed since the installation of the par- 
ticular apparatus which has failed, and they are thus 
enabled in many cases to 
suggest improvements 
which postpone or even 
prevent a recurrence of the 
particular trouble. An- 
other duty of the inspec- 
tors is to compile compara- 
tive costs of doing jobs 
which are repeated at inter- 
vals, to determine whether 
improvement in the meth- 
ods of handling the work 
is actually being obtained; 
also to prepare unit costs, 
where such can be obtained, 
for convenience in estimat- 
ing on future jobs. 

The operating superin- 
tendent initiates a mainte- 
nance job by filling out in 
duplicate and signing an “operating division mainte- 
nance order,” specifying the station, the nature of 
the work to be done and the account or order num- 
ber to which the cost of the work is to be charged. 
The duplicate is made by folding the order sheet 
along the dotted line and inserting a carbon sheet 
before filling out, the back of the lower half of the 
sheet being printed like the front of the upper half, 
so that when folded the back of the lower half is in 
the proper position for duplicating. In the space 
marked “Serial Number” each operating superintendent 
numbers his orders consecutively as he issues them, 
this number being thereafter a convenient means of 





ARE FULLY EQUIPPED IN 


woodworking machinery. There is also a steam fitter’s shop, an 
electrical shop and the office of the superintendent of maintenance 
to make up the centralized system. 


EVERY DETAIL 


identifying orders during the progress of the work. 
The superintendent retains the duplicate copy of the 
maintenance order for his files and sends the original 
to the office of the maintenance section, where a shop job 
number is assigned to it and two more copies are made. 
One of these copies is filed in the maintenance office and 
the other is issued to the foreman who is to do the 
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work, while the original is sent to the accounting de- 
partment, where an account is opened under the assigned 
shop job number and all costs incurred are charged to 
this job. In emergency cases requiring immediate ac- 
tion telephone notification giving the proper informa- 
tion is accepted and the work started at once without 
waiting for the written order. 

On receipt of his copy of the order the maintenance 
foreman consults with the operating superintendent to 
learn when the job can be done, also to obtain any other 
information not detailed on the order card. Then he 
turns in to the material inspector a list of the material 
required, with the time it must be at the site of the 
job. The men proceed to the job, by train or trolley in 
the case of ordinary jobs, or in emergency cases by the 
emergency truck. 

For recording the arrival and departure time at the 
location of the job standard time cards are used where 
recording clocks are installed. For other places, includ- 
ing most of the substations, a special time card has 
been developed on which the record is made by a hand 
punch. The punch assigned to each station has a dis- 
tinctive die, so that the record is clear and unmistak- 
able even if the man has worked in more than one sta- 
tion during the day. On the card illustrated the time 
of arriving is 7:30 a.m. and that of leaving 5 p.m. 

When a job is completed the foreman turns in his 
copy of the shop job order, signed. When the operating 
superintendent has accepted the job, a “completed shop 
job notice” is sent to the accounting department, which 
closes the account and returns to the maintenance office 
the original shop job order with the costs of the job 
entered on the back. This cost is then entered on the 
maintenance office copy, and the original is returned to 
the superintendent who issued it, where it forms his 
record of the cost of the job. 

The foregoing routine is modified slightly at the large 
generating stations. Weekly conferences are held be- 
tween the maintenance foremen and the operating men 
who issue the orders. At these conferences the progress 
of all jobs is freely discussed and the approval of the 
operating men given or withheld, as the case may be, 
on the orders which the maintenance foremen report as 
completed during the week. These conferences form a 
very important link in the success of the plan by pre- 
venting friction and bringing maintenance and operat- 
ing men to a common viewpoint. 

If a job is to be assigned to an outside contractor, 
a requisition issued to the contractor takes the place 
of the foreman’s copy of the maintenance order. The 
maintenance section thus becomes the channel for all 
communications and dealings with the outside firms in 
regard to maintenance matters. This simplifies condi- 
tions for the outside firms and relieves the operating 
forces of a large amount of detail work. 


CENTRALIZED PURCHASE OF ALL MAINTENANCE 
SUPPLIES 


By reason of purchasing all maintenance material 
used in the stations of the company, even that to be 
applied by the operating forces, the maintenance section 
is enabled to reduce costs in three principal ways: 
(1) Purchase can be made in quantities which com- 
mand better prices; (2) a smaller total stock of material 
is adequate because of the time diversity in the require- 
ments of the station, and (3) when material is ordered 
which cannot be obtained or which the experience of 
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the maintenance section has shown is not the most 
satisfactory for the purpose, recommendations are made 
embodying the objections and suggesting a substitute. 

In accordance with the foregoing procedure, the 
maintenance section assumes the responsibility for all 
maintenance work. From the time that apparatus is 
released to the section until the work is completed and 
ready for inspection the operating forces are relieved 
of all details, except so far as they may wish to offer 
suggestions or to exercise supervision in connection 
with certain jobs. 

In the course of the work of the maintenance section 
there have been developed a great number of methods 
of reducing costs, some of which are peculiar to indi- 
vidual jobs, while others are more general, expressing 
principles applicable to a variety of jobs. 

For example, on performing for the first time a job 
which is likely to recur with regularity, such as 
grinding the commutator of a rotary converter, the 
foreman in charge makes a sketch showing exactly what 
size and number of bolts, clamps, I-beams, blocking, etc., 
were required in setting up the job. This sketch and 
bill of materials are transferred to the maintenance 
office records, and when the job is to be done again it 
is not necessary to take out a large amount of miscel- 
laneous rigging material to be sure of having enough, 
but rigging material can be selected from the stock 
which either is the proper size or will cut to size with 
minimum waste. Moreover, the cutting, drilling, etc., 
can be done by the machine at the shop, where it will 
not delay the completion of the job. On the back of 
these record cards is entered, each time that the job is 
performed, the number of man-hours required. 


Standardization of Electrical Batteries 


NE of the most productive lines of research at the 

United States Bureau of Standards recently, said 
Edward B. Rosa, chief physicist of the bureau, in an 
address before the Washington Academy of Sciences, 
has been a study of electrical batteries, primary and 
secondary. They are used in great numbers for starting 
and lighting automobiles, for tractors and other electric 
vehicles, for electrical power stations, for telephone 
exchanges, railway signals, doorbells, flashlamps and 
a hundred other purposes. No adequate specifications or 
methods of test had ever been generally agreed upon 
when the bureau took up the work. They were sold with- 
out guarantee or adequate statement of performance, 
and the purchaser had no way of ascertaining just what 
he was getting. The manufacturers have co-operated 
cordially and intelligently in the study that has been in 
progress, and in time it is expected that a complete set 
of specifications and methods of test will be developed. 
In the meantime the manufacturers have derived 
important benefit from the investigation and the public 
is getting a better product. 

Possibly a hundred million dollars’ worth of these 
batteries are made and sold each year, and if this work 
could be carried on more adequately and as thoroughly 
in all lines as it has already been in some lines, it seems 
a safe statement that the public would be benefited not 
less than 5 per cent on the entire product. This would 
amount to $5,000,000 a year, which is several times the 
cost of all the work of the Bureau of Standards and 
more than a hundred times what the battery work would 
cost. 






Analyzing Maintenance Costs 


Age of Equipment a Greater Factor Than Energy Output—Electrical Apparatus Far Less 
Expensive to Repair Than Steam Equipment—Total Repairs 
Virtually Proportional to Plant Rating 


HAT connection exists between the cost 
of steam and electric equipment main- 
tenance in the modern central station and 
station output? Can any relation be 
shown between plant age and repair expense per year 
per unit of station capacity? Are certain kinds of 
equipment generally heavier contributors to upkeep 
outlay than other kinds? Do the variations in main- 
tenance cost from month to month reflect cyclic or 
casual conditions? To attempt to answer these and 
other points analyses of maintenance expense are given 
below from the operating experience of seven New 
England central stations, ranging in size from about 
12,000 to 60,000 kva., covering for one station a month- 
to-month study of these costs for the past two years 
and for the entire group of plants six years of recent 
service. 
One very striking conclusion follows from this study: 
The cost of maintenance in a given station for a given 
period cannot be controlled today with the precision 
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FIG. 1—COMPARISON OF MONTHLY OUTPUT, STEAM AND 


ELECTRICAL EQUIPMENT REPAIR COSTS IN PLANT 
OF 63,000 KVA. 


desirable in attaining high over-all operating efficiency. 
The larger the plant, in general, the greater the main- 
tenance expense, and the greater the output the less 
the repair cost per kilowatt-hour generated. But to 
a great extent repair costs are spasmodic in their 
variations. Deductions from the data presented here- 
with must be made with reservations and the curves 
shown must be looked upon as establishing median 
lines in zones of probable cost instead of marking the 
limits of exact practice. The graphs illustrate a line 
of attack upon the maintenance problem, however, 


which may well be utilized in the scientific analysis of 
plant operation. 





Station G had a rating of 63,100 kva. on June 30, 
1920, and is a plant equipped with three 1,250-hp., 
two 700-hp. and six 600-hp. water-tube boilers fired 
by mechanical stokers and serving three 2,500-kva., 
two 7,800-kva. and two 20,000-kva. horizontal turbo- 
generators. It was built about nine years ago, gen- 
erated 74,323,400 kw.-hr. in the fiscal year 1920, and 
in the last two years 144,844,900 kw.-hr. Steam plant 
maintenance costs are subdivided under boilers, stokers, 
turbines, piping and conveyors, and electric plant repair 
costs under generators, switchboard, batteries, motors 
and wiring. Fig. 1 shows the variations in output, 
steam and electric equipment repairs by months from 
July, 1918, to July, 1920. Steam plant and electric 
plant maintenance costs are plotted above an independ- 
ent base line, but the relative variations in magnitude 
can be followed without difficulty upon a common time 
basis. 

The idea that lower repair costs accompany reduc- 
tions in output is considerably upset by this diagram. 
When repairs become necessary, they must be executed, 
and as the load decreases the more favorable the time 
becomes for withdrawing units from service and over- 
hauling them. This plant is interconnected with a 
large hydro-electric system, and when the high water 
of late winter and spring yields excess energy it is 
purchased, if other conditions are favorable, thereby 
releasing considerable steam plant capacity for thorough 
going over. This is probably the reason why in the 
spring of each year shown repair costs rose so rapidly 
for two to four months. Again in the fall surplus hydro- 
electric energy is seen to release steam plant equipment 
for maintenance which could not be handled so oppor- 
tunely in midsummer and midwinter. It should be 
noted that the output curve shown in this figure is only 
the curve of energy generated and not of the total 
energy delivered at the system buses from month to 
month. 

The remarkably low cost of electric plant repairs as 
compared with steam plant maintenance cost is not 
peculiar to this installation. This relationship has been 
noted in scores of cases analyzed during the past decade. 
In plant G steam plant repairs totaled $117,954 and 
electric equipment repairs $12,627 in the past two years. 
(Minor discrepancies in the tabulations are due to the 
omission of cents in transcribing the records.) It is 
evident that the processes of handling fuel, of com- 
bustion and of hot water and steam are more severe 
upon station equipment than are the transmission, con- 
trol and measurement of electricity. The wear and 
tear upon stokers and boilers is of major importance 
in plant repairs. 

Semi-annual graphs of the outlay for labor, material 
and total repair costs for the principal groups of steam 
plant apparatus are shown in Fig. 2. In nearly all of 
these half-year periods the cost of materials far 
exceeded the cost of labor. Turbine repair costs ran 
considerably behind boiler and stoker maintenance 
expenses, in the long run, and piping repairs were of 
minor importance throughout the entire two years. The 
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average cost of repairs per kilovolt-ampere of station 
capacity for the two years was: Boilers, $0.745; 
stokers, $0.76; turbines, $0.388; piping, $0.079; con- 
veyors, $0.450; total, $2.42. The average station rating 
for the two years was 48,517 kva. The excuse that 
piping repairs should be deferred on 
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The average cost of steam equipment repairs per 
kilowatt-hour generated in the two years was 0.083 
cents, the average cost of production excluding fixed 
charges being 1.04 cents. 

No direct relation appears to exist between the total 
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other items being stokers, 2.46 per 
cent; turbines, 1.25 per cent; piping, 
0.25 per cent, and conveying appa- 
ratus, 1.45 per cent. Table I shows the 
cost of labor and material for steam equipment main- 
tenance from month to month for the two-year period, 
cents omitted. The wide variations shown reflect the 
instability of conditions surrounding the use of such 
equipment and indicate that an enormous amount of 
work will have to be done in future if the wear and 


ollars for Maintenance 


Unit Plant G 
No. Equipment Rating Year Installed 
6 Boilers 600 hp. 1911 
2 Boilers 700 hp. 1913 
2 Boilers 1,250 hp. 1915 
1 Boilers 1,250 hp. 1918 
3 Turbo-sets 2,500 kva. 1911 
1 Turbo-sets 7,850 kva. 1913 
1 Turbo-sets 7,850 kva. 1914 
1 Turbo-sets 20,000 kva. 1917 
1 Turbo-sets 20,000 kva. 1919 


tear of equipment is to be brought into better control, 
probably along the line of far more scientific inspection 
methods than are at present practiced. The dates of in- 
stalling the plant equipment are given in the table above. 


Dollars for Maintenance 


FIG, 2—DIVISION OF LABOR AND MATERIAL COSTS AND RELATION OF ELECTRICAL 


AND STEAM EQUIPMENT REPAIRS 


cost of steam equipment maintenance and the output 
generated during the two-year period analyzed, but 
there is a well-defined reduction in steam plant repair 
costs per kilowatt-hour generated as the output grows. 
Fig. 3 shows this relation, which exhibits a sharp fall- 
ing off in unit maintenance cost as the output increases 
from 3,500,000 to 6,000,000 kw.-hr. 


Low Cost OF ELECTRICAL REPAIRS 


Semi-annual data covering electric plant repair costs 
are plotted in Fig. 2 for Station-G, two years’ service 
being included. Very little regularity in recurrence 
of such repairs appears. Battery maintenance runs 
low and a tendency for auxiliary motor repairs to 
exceed other items is evident at times. Switchboard 
equipment repairs command close attention, including 
control mechanism, oil circuit breakers and instruments. 
In plant construction the cost of switchboard and con- 
trol apparatus has become a heavy proportion of the 
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FIG.7 


MAINTENANCE COSTS VARY WITH MANY FACTORS, AS SHOWN BY THESE CURVES 


Fig. 3.—For a plant with given rating the maintenance cost per 
kilowatt-hour falls off as the output increases, as shown in this 
curve of steam repairs for Plant G. 

Fig. 4—Relation of electrical repairs to output for Plant G. 

Fig. 5—Plotting maintenance cost of seven typical stations 
against rating of station results in this curve, which gives an 
indication of what good steam equipment maintenance may be. 





Fig. 6—This curve is similar to that in Fig. 5, except that it is 
for electrical equipment maintenance expense. 

Fig. 7—The relation of plant age to maintenance cost is here 
shown very strikingly. This curve was made up from a careful 
analysis of maintenance costs over a period of six years for seven 
typical plants. While an approximation, it is indicative of what 
may be expected. 
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total during the past ten years, owing to the increase in 
the size of stations and amounts of energy to be han- 
dled, the use of higher voltages, provision of remote- 
control features and higher standard of mechanical and 
electrical materials demanded. Hence it is not strange 
that the maintenance of such highly refined equipment 
of specialized design should become a substantial charge 
upon operating repair costs. The importance of regu- 
lar and thorough inspection of station electrical service 
is apparent from the distribution of outlays shown. 
The average cost of electrical equipment repairs per 
kilowatt-hour of station capacity for the two years 
was: Generators, $0.038; switchboard, $0.09; batteries, 
$0.02; motors, $0.074; wiring, $0.041; total, $0.263. 
Electric plant repairs represented 0.84 per cent of the 
total cost of station operations, and of this small pro- 
portion switchboard and wiring maintenance accounted 
for 0.53 per cent of the total, other items being yet 
smaller. The electrical repair cost at the station per 
kilowatt-hour manufactured in the two years was only 
0.0088 per cent. Fig. 2 shows electrical repairs by years. 
Because the money expended on electrical repairs in 
the station in a two-year period was only slightly over 
$500 per month, compared with nearly $5,000 per month 
on steam equipment repairs, it by no means follows that 
electrical repairs are unimportant. For the most part 
the monthly labor and material costs associated with 
the various segregated items are virtually in the inci- 
dental expense class. The maintenance of reliable and 
high-class service, however, far transcends the question 
of such expense as the table exhibits, and it is a fair 
statement that the facilities with which electrical equip- 
ment can be regularly inspected and tested helps mate- 
rially in establishing the excellent records of mainte- 
nance cost shown in the accompanying compilation. 
The average cost of electrical equipment repairs in 
the two-year period was 0.009 cent per kilowatt-hour 
generated, an insignificant proportion of the manufac- 
turing cost of 1.04 cents. 
As in the steam equipment analysis, no apparent con- 
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nection was discovered between the cost of electrical 
maintenance and output, but the cost of electrical re- 
pairs per kilowatt-hour decreased rapidly in this plant 
between 4,000,000 and 6,000,000 kw.-hr., as is shown 
in Fig. 4. The total cost of steam and electrical repairs 
for the two years was $130,581, or 0.092 cents per 
kilowatt-hour, this representing 8.36 per cent of the 
total station operating expenses. 


How SIZE AND AGE OF PLANT AFFECT 
MAINTENANCE COSTS 


From the operating records of stations A to G inclu- 
sive for the six years ended June 30, 1919, an investiga- 
tion of the relation between weighted age of generating 
units and annual maintenance cost per kilovolt-ampere 
of plant rating per year has been completed, to- 
gether with studies of the relation between size of 
plant and annual steam and electrical repair costs. 
During this period the plants in question generated 
1,100,496,424 kw.-hr. Their combined ratings increased 
from 71,871 kva. in 1914 to 173,799 kva. in 1919. The 
total cost of operation at these stations for the six 
years was $10,813,112, or 1.018 cents per kilowatt-hour ; 
the total cost of steam and electric plant repairs was 
$959,219, or 0.087 cents per kilowatt-hour. These 
equipment repairs, which do not include repairs to the 
station building, represent 8.85 per cent of the station 
operating cost and ranged from year to year between 
7.05 and 10.6 per cent of the operating cost. Table II 
summarizes the more important data for the several 
plants for the first and last years of the period covered, 
showing the growth of maintenance expenses, outputs 
and plant ratings. 

Data for intermediate years were omitted from Table 
11 on account of lack of space, but in Figs. 5 and 6 are 
shown approximate relations between the size of plant 
and the annual cost of maintenance, based upon the 
results in the seven central stations through the entire 
six-year period. Both steam and electrical repairs tend 
upward as the size of plant gains. As noted before, the 








TABLE I—MAINTENANCE COST OF STEAM PLANT EQUIPMENT, 1918-1920. STATION RATING VARIED FROM 


43,100 KVA. TO 63,100 KVA. 
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1920 Boilers Stokers Turbines Piping Conveyors 
June 1,020 300 110 58 409 
May. 846 630 70 89 290 
April 472 904 0 172 685 
March 642 835 229 88 362 
Feb. 696 746 11 48 238 
Jan 725 645 161 46 475 

4,401 4,060 681 501 2,459 

1919 
Dee. 217 699 13 44 289 
Nev 275 466 35 149 206 
Oct. . 283 426 281 0 571 
Sept. 583 429 261 28 294 
Aug. 511 313 258 32 208 
July 714 446 207 29 247 

2,583 2,779 1,055 282 1,815 
Year 6,984 6,839 1,736 783 4,274 

1919 
June. . 546 562 145 47 31 
May 858 161 382 8 70 
April 877 419 5 61 180 
Mar 677 204 313 113 345 
Feb 431 286 385 44 218 
Jan 673 289 447 58 306 

4,062 1,921 1,677 331 1,150 

1918 
Dec.. 537 393 443 67 165 
Nov. 658 372 476 0 117 
Oct. 712 211 333 20 532 
Sept. 535 189 149 10 333 
Aug. 533 315 270 0 389 
July 534 151 414 56 167 

3,509 1,631 2,085 153 1,703 
Fears. 5 «cies oe Pee 3,552 3,762 484 2,853 
2 years . 14,555 10,391 5,498 1,267 7,127 


DOLLARS EXPENDED IN REPAIRS 














— — —_———— Materials ——_-_———_ —s Total 
Boilers Stokers Turbines Piping Conveyors 
1,245 768 1,194 273 464 5,841 
2124 3,252 7 341 1,082 8.731 
1/838 1°408 350 219 1'726 7.774 
11656 1'302 119 62 1642 6.937 
1'708 1318 248 67 799 5.979 
534 1'158 217 54 434 4.449 
9,105 9,206 2,135 1,016 6,147 39,711 
499 1,504 6 78 532 3,881 
589 1,099 300 75 878 4,072 
1,378 730 171 0 791 4,631 
935 813 28 16 572 3,959 
911 613 146 93 195 3,280 
277 982 400 99 189 3/590 
4,589 5,741 1,051 361 3,157 13,413 
13,694 141947 3'186 1,377 9'304 63,124 
568 1,006 1,153 0 0 4,058 
924 316 2'550 67 861 6,197 
432 2,010 2'833 26 626 7,469 
323 626 56 54 538 3'249 
421 99 196 65 0 2'145 
384 412 269 0 69 2'907 
3,052 4,469 7,051 212 2,094 26,025 
508 1,919 319 165 156 4,672 
1,089 1'379 698 226 763 5.778 
981 1125 669 88 898 5,569 
1,325 1'247 155 160 765 4,868 
481 475 1,015 187 389 4364 
588 701 269 155 410 3.445 
4,972 7,156 3,125 981 3,381 28,696 
8,024 11625 10,182 1,193 5.475 54.721 
21'718 26,572 13,368 2'570 14.779 117°845 


$$ 
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TABLE II—GROWTH OF STEAM AND ELECTRIC EQUIPMENT 
REPAIR COSTS, SEVEN STATIONS 
1919 
Station 
Kva Kw.-Hr. —- Maintenanre-— Operating 
Station Rating Gen. Steam Electric Expense 
A 23,150 34,748,750 $17,778 $9,171 $400,083 
B 13,187 25,173,319 10,678 9,035 373,370 
cS 19,062 32,090,300 32,098 4,252 387,488 
D 11,950 28,131,053 90,852 4,149 491,894 
E 21,250 37,116,830 23,881 1,042 416,334 
F 42,100 37,111,279 65,098 24,589 535,681 
G 43,100 70,546,500 . 56,469 15,848 726,295 
1914 
A 10,926 13,990,203 7,870 1,472 138,376 
B 7,400 12,396,367 4,099 3,766 115,519 
( 10,000 13,578,430 1,841 6,170 93,168 
D 5,400 12,785,899 8,388 2,706 122,258 
I 4,500 9,188,860 4,919 595 71,477 
I 19,025 26,914,708 11,743 8,476 216,246 
( 14,620 30,031,300 18,557 4,961 209,584 


curves presented represent only average zonal media 
and in individual plants the actual outlay will vary 
widely from this average according to local and temporal 
conditions. It is interesting to note that no great 
change occurred in the ratio between plant repairs and 
station operating costs during the six years studied, 
notwithstanding the enormous increases in plant rating, 
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TABLE III—DATES OF PRIME MOVER INSTALLATION 


Unit Rating, Unit Rating, 


No. va. Year No. Kva. Year 
Patt Bet. 2,200 1908 Plant E 1 500 1902 
1 6,250 1914 1 750 1902 
1 12,500 1917 1 1,250 1906 
1 3,125 1912 
Pint B:...: 1 1,500 1903 | 7,812 1916 
1 2,000 1908 1 7,812 1917 

1 1,875 1912 
1 7,812 1915 Plant F 2 400 *1902 
3 1,000 1905 
Plant C... 1 1,000 1906 1 2,500 1908 
I 4,000 1910 1 3,600 1910 
1 4,000 1913 1 4,500 1913 
l 6,250 1918 3 750 *1917 
1 20,000 1917 

Plant D... 2 300 1899 

2 675 1899 Plant G (See page 613.) 
1 2,500 1907 
| 7,500 1916 
* Hydro. 








output and in station running cost resulting from the 
war. 

The dates of prime mover equipment installation in 
plants A to F inclusive are given in Table III, and in 
Fig. 7 is shown the relation between annual maintenance 
cost of plant equipment per kilovolt-ampere of rating 
and the weighted average age of generating units. 





High Economy in Small Steam Plants 


Experience Gained in Operating Twenty-eight Plants Containing One to Three Boilers — The 
Causes of Low Efficiency Are Passed in Review, as Well as the Means Adopted to 
Prevent, Detect and Correct Improper Operating Conditions 


By E. H. TENNEY, 
Chief Engineer of Power Plants Union Electric Light & Power Company, St. Louis 


XPERIENCE in the operation of many differ- 
ent types of small steam plants indicates that 
the necessity for sustained effort along the 
4 line of mechanical operating economy is not 
always obvious to the average decentralized plant oper- 
_ ator. This may be due to his inattention to details, 
to indifference or ignorance on the part of his employ- 
ees or to lack of a proper complement of recording and 
measuring devices in the boiler room. The most impor- 
tant causes of low plant efficiency are, first, dirty 
boilers; second, leaky settings, and third, improper 
firing. 
EFFECT OF DIRTY BOILERS 
The loss due to accumulation of soot and scale is 
the greatest single item of loss incident to the operation 
of boilers. The accumulation of soot in horizontal 
tubular boilers not only insulates the heating surface, 
thereby reducing the capacity of the metal to conduct 
heat from the fire to the water, but by decreasing the 
area of the flues it also acts to reduce the quantity of 
coal that may be burned in the furnaces and conse- 
quently limits the capacity of the boilers for making 
steam. The heat-absorbing capacity of water-tube 
boilers is likewise greatly reduced where a coating of 
soot is present on the tubes, and efficient plant opera- 
tion should provide for the systematic cleaning of all 
exposed heating surfaces by means either of mechanical 
soot blowers, the lance or the brush. Where there is 
sufficient steam pressure for their operation, mechani- 
cal soot blowers should be installed, as with systematic 
operation they will pay for themselves in a compara- 
tively short period. 


Even more important than the necessity for keeping 
the dry surfaces of the boilers free from soot is the 
need of systematic and regular washing to keep the 
wet surface free from the accumulation of scale and 
foreign matter. The intervening time between wash- 
ings is governed by the feed water utilized and by the 
quantity of steam generated, but as a general rule the 
boilers in these St. Louis plants are washed once a 
month. In a similar manner at proper intervals boilers 
should be made entirely free from scale. With St. 
Louis water one or two cleanings per year suffice, but 
in the Missouri lead belt the water is so hard that, 
with the exception of those plants equipped with water 
softeners, the boilers need cleaning every month. 


TREATING WaTER TO ELIMINATE SCALE TROUBLES 


Where the water utilized in a boiler plant contains 
large quantities of scale-forming matter, this material 
should be removed before the water is delivered to the 
boilers. An analysis of the water used for boiler-feed 
purposes can readily be obtained, and in a majority of 
cases a large proportion of the scale-forming solid mat- 
ter may be removed at no great expense. In many 
waters containing sulphates of lime and magnesium 
the introduction of barium hydrate will react with the 
sulphates in the water and reduce them to a sludge 
(instead of a scale), which may be easily removed with 
the boiler blown-downs. Only sufficient barium sul- 
phate is used to react with the quantity of sulphates 
shown in the analysis of the water. 

Many of the boiler compounds on the market are 
guaranteed to prevent or remove scale, but unless the 
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proper compound is used for the particular characteris- 
tics of the water to be treated, the compound may do 
more harm than good. The priming of boilers is due 
to the over-concentration of certain impurities which 
are in solution in the water, and the tendency of many 
of the boiler compounds now on the market is to in- 
crease the concentration of these particular substances 
in the water, thereby causing foaming or priming. 
Soda ash has been commonly used in boilers for the 
prevention of scale. The amount of soda ash which can 
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safely be used without causing an over-concentration of 
the chemical in the water depends upon the particular 
conditions of the boiler plant, but under no circumstance 
should the amount of sodium sulphate exceed 100 grains 
per gallon (1.7 gr. per 1.). 

The chlorine content of the boiler water is a good 
indicator of the concentration of the impurities which 
tend to cause priming. A simple test to determine the 
chlorine content consists in the titrating of 50 cu.cm. 
of the boiler water with a one-tenth normal silver- 
nitrate solution, using potassium bichromate as an indi- 
cator. If the chlorine content of the water is kept 
below 3 grains per gallon (0.05 gr. per 1.) there will 
be little likelihood of priming even when operating 
the boilers at high over-ratings. 
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In some of the plants being discussed small steam- 
driven reciprocating units are utilized for mechanical 
service equipment, and in many there are engine-driven 
electric generators the exhaust from which is sent to 
a piping system and utilized for heating purposes. In 
the exhaust of such units oil is present and unless 
entirely removed will work its way back to the boilers. 
The presence of oil or grease deposits in a boiler offers 
a great deal more resistance to heat than does scale, 
and tests have shown that even a film 0.001 in. (0.025 
mm.) in thickness can cause far more injury than 
0.125 in. (3.17 mm.) of scale. Various explanations 
are given of this fact, one of which is that thin films 
of grease form tough bubbles on the heating surface 
and prevent the water from keeping it cool. To prevent 
the oil present in exhaust steam from working back 
into heaters and boilers, oil separators should be 
installed and kept in first-class condition at all times. 
The great loss in economy which is incident to the 
presence of oil within the boiler, as well as the danger 
of overheating the metal of the boiler, is of such a 
serious character as to warrant the taking of every 
possible precaution toward its prevention. 

The second general cause for the gradual reduction in 
boiler operating efficiency is found in leaky settings. 
These may be internal leaks in the baffles which permit 
the gases to go directly to the stack before they have 
come in contact with the heating surface of the boiler. 
Leaks in the boiler settings may also permit the infil- 
tration of air to the combustion space, thereby provid- 
ing an excess supply of air with consequent imperfect 
combustion of the gases. Broken baffles and leaky 
settings defeat the very object for which the boiler was 
built—i.e., to absorb the heat liberated from the coal. 


IMPERFECT COMBUSTION RESULTS FROM 
IMPROPER FIRING 

Even clean, tight boilers may be operated in such a 
manner as to result in imperfect combustion and very 
low plant economy. To burn coal effectively it is neces- 
sary that there be a proper supply and distribution of 
air throughout the fuel bed and that the fuel bed itself 
be in such condition and of such temperature as to 
permit the volatilization of gas from the fuel and its 
ignition after proper mixture with the air. 

Proper firing of a furnace involves knowledge on the 
part of firemen of the fundamental principles of com- 
bustion. Firemen should be made to understand that 
the placing of large quantities of coal on the grates 
at one time retards the air supply, cools the fuel bed 
and prevents perfect combustion, with the result that 
the furnaces smoke badly. The men must learn too 
that accumulation of ash and clinkers on the grates will 
also reduce the proper distribution of air to the fuel 
bed, resulting in imperfect combustion. With improper 
firing it is entirely possible for one-half of the calorific 
value of the fuel to be lost through imperfect combus- 
tion. 

Everything does not depend on the firemen. They 
must be supplied with the quality and size of fuel 
which is most suitable to the equipment and particular 
operating conditions of the plant. In some plants the 
station results are sufficiently improved by the change 
from a low-grade coal to a high-grade coal to warrant 
the use of the better coal regardless of price, while 
under other conditions the cheaper coal is more eco- 
nomical. After obtaining the most suitable coal, it 
should be conserved and the firemen instructed so to 
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handle the furnaces that a minimum amount of 
unburned coal gets to the ashpit. Tests should be made, 
preferably daily, to determine the amount of com- 
bustible in the ash. 


USE OF BOILER ROOM INSTRUMENTS 


In order to obtain sufficient data for a complete 
record of plant operation, it is necessary that there 
be a full quota of instruments. Aside from the 
ordinary instruments and accessories to be found on 
every boiler installation, it is almost essential, if eco- 
nomical operation is desired, that 
other instruments be provided. 

Steam-flow meters are needed to 
indicate continuously the amount of 
steam delivered by the _ boilers. 
Whether these instruments should be 
of the type which record as well as 
indicate the steam output will depend 
upon the preference of the engineer 
in charge and upon local conditions. 
An indicating instrument is of 
prime importance to the fireman as 
it enables him to judge at a glance 
the results of his plant operation as 
shown by horsepower and output. 
The addition of the recording fea- 
ture makes it possible to analyze 
conditions at a later date in the 
office. 

Indicating draft gages should be 
installed on each boiler unit. Proper 
operating conditions should be es- 
tablished and the corresponding draft 
readings determined upon; then the 
draft gage will prove an important 
factor in indicating irregularities to 
the fireman. 

The temperature of flue gases as 
they leave the boiler setting fluctu- 
ates with changes in operation con- 
ditions, and intelligent control of 
these conditions is almost impossible 
without a temperature record of the 
outgoing flue gases. Most efficient 
operating conditions are established 
upon the basis of a certain outlet gas 
temperature for each boiler, and without these _instru- 
ments a proper temperature control can be established 
and maintained only with great difficulty. 

Orsat apparatus is required to determine the carbon 
dioxide content of the flue gases. Many simplified types 
of this apparatus are now upon the market, permitting 
the quick and accurate measurement of CO,. Inasmuch 
as the carbon dioxide in the flue gases is a direct meas- 
urement of the completeness of the combustion, this 
instrument should be in active and constant use in every 
boiler room. 

Water-metering apparatus is needed to measure ac- 
curately the quantities of water delivered to the boiler 
from the feed pumps, and a measurement should also 
be made of the so-called “make-up water” which is 
delivered to the system. 

It is of especial advantage to be able to weigh all 
fuel which is delivered to the boilers, and when this is 
impracticable the coal bunkers may be calibrated so 
that the amount of fuel burned can be very closely 
estimated every day. 


hopper, 


stack is located 
draft 
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as AX in the table. 
boilers with sufficient space 
conveyor is used to take 
a 20-ton hopper over each boiler, and the ashes are carried 
from which they drop by gravity into railroad cars. It 
there is a steam flow meter for each boiler. 
pedestal near the center of the picture, and a Bristol 
a short distance to the left. 
gages on each 
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The amount of water evaporated per pound of coal 
gives a check upon the running efficiency of the plant, 
and these figures are derived from the daily record of 
the pounds of coal burned and the pounds of steam 
generated. The form shown in the log sheet on page 
616 is utilized by the operating engineers of each plant 
to record the daily operations. This form has been 
made to cover the conditions in all of the twenty-eight 
plants listed in Table I on page 619. 

Supplementing a proper and complete quota of boiler- 
room meters and instruments, the plant organization and 





IMPROVEMENT IN SMALL PLANT ECONOMIES OFFERS AN INTERESTING STUDY 
TO THE ENGINEER 
This is a sample of the boiler rooms in the St. Louis decentralized plants designated 


It contains three 500-hp. double horizontal-pass Heine water-tube 
for the installation of a fourth unit. <A single bucket 
both coal and ashes overhead. The coal is dumped into 
into an overhead ash 
will be noted that 
CO, recorder on a concrete 
recording pyrometer for the 
There are also Ellison differential 


There is a 
boiler. 


supervision must be such as to insure continued and 
conscientious watchfulness on the part of the plant 
operatives. All data and records at best are but guides 
to assist the engineer in maintaining intelligent oper- 
ating conditions, and unless such conditions are stu- 
diously maintained it is not possible to obtain high plant 
efficiencies. 

Falling off in the evaporation per pound of coal, 
increasing stack temperatures and increasing difficulty 
in maintaining boiler output are indications that the 
boilers should be cleaned. The trouble is probably due 
to the presence of fly ash, soot and accumulations of 
heat-insulating substances inside the boiler. The engi- 
neer’s observation of his equipment, taking into account 
his knowledge of the length of time. since previous 
cleaning has taken place, will tell him whether or not 
more attention should be devoted to this phase of oper- 
ating maintenance. 

Improper firing will be readily indicated by a lower 
carbon dioxide content of the flue gases, by an increased 
percentage of combustible fuel in the ashpits, by smoky 
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stacks, by the boiler-horsepower capacity being main- 
tained only with difficulty, by reduced evaporation per 
pound of coal and by routine observation of the fires. 
Any one of these items will serve as an indicator that 
operating methods are not what they should be, and the 
very best preventive against such improper firing con- 
ditions is in an intelligent, conscientious fireman or 
expert supervision. 

The detection of leaks in boiler settings may be a 
difficult matter. They cannot always be detected by 
observation, nor will the carbon-dioxide content of the 
flue gases necessarily indicate their presence. Leaks 


TABLE I—THFSE TWENTY-EIGHT PLANTS ARE TYPICAL AS TO 
THE EQUIPMENT IN THE AVERAGE SMALL PLANT 





F. T.—Fire-tube boiler. W. T.—Water-tube boiler. 











Boilers Generators ——— 
Ze Total Total 
Plant No. Type Firing and Furnaces Hp. No. Prime Mover Kw. 
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through the side walls, however, are readily detected by 
observation or by use of a candle flame and may then 
be remedied. Baffle leaks can only be detected by obser- 
vation of the draft and temperature readings through- 
out the setting in reference to standard operating con- 
ditions. The tremendous waste which may occur inside 
boiler settings, both on account of the by-passing of 
hot gases directly to the stacks and on account of the 
admission of excess quantities of air to the detriment 
of the combustion processes, is of such extent and im- 
portance that it requires continuous conscientious vigil- 
ance on the part of the operator. 


NEGLECT REDUCES SAFETY FACTOR OF BOILERS 


The seriousness attached to neglect of many of the 
points which have been referred to above is of such 
extent as to warrant the taking of radical steps for their 
prevention. For instance, soot deposits upon the dry 
surfaces of the boiler contain sulphur trioxide, which 
combines readily with moisture supplied from the air 
and the fuel and changes at ordinary temperatures to 
sulphuric acid. This acid reacts upon the boiler flues 
and headers and if allowed to remain will gradually 
waste them away and dangerously weaken them. Scale 
deposits, in addition to decreasing the conductivity of 
the material separating the water from the fire, also 
tend to overheat the metal, thereby reducing the boiler 
operating factor of safety. These reductions in strength 
of the metal parts of a boiler have in many instances 
resulted in damage to heads, drums and wrapper sheets. 
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One of the most dangerous features in the operation 
of boiler plants which are only required during the 
winter months is the temptation to neglect the neces- 
sary maintenance work after a season of heating opera- 
tion has been completed. Good operating economy re- 
quires that the steam generating, mechanical and elec- 
trical equipment be put in a first-class state of repair 
prior to the opening of each heating season. However, 
to know when to replace worn parts with new parts— 
in short, to know what work to do and what work not 
to do—requires the exercise of sound judgment based 
on long operating experience. 

In the case of boilers operated but a portion of the 
year the pitting of shells is apt to become serious, espe- 
cially where water has been permitted to remain in the 
boilers at times when not in operation. At least once 
in twelve months every boiler drum should be dried out, 
thoroughly cleaned and carefully inspected for evidence 
of pitting and corrosion. Where such action is found 
its prevention must be the subject of special attention 
and concern. Exterior corrosion may be checked iby 
cleaning and painting, but a panacea for internal corro- 
sion has not yet been found. Probably the best prevent- 
ive of pitting and corrosion in boilers is their con- 
tinued operation under suitable conditions and with 
proper feed water. All attempts to check corrosion by 
the application of protective coatings to the inside of 
boilers are but temporary and seldom successful. 

The maintenance of: flues and tubes is a matter of 
routine for the plant engineer, who in most cases is 
periodically checked up on this feature of the mainte- 
nance by the municipal and insurance company inspect- 
ors. "The maintenance of boiler settings, baffles, damp- 
ers, etc., is also a matter of routine for the plant engi- 
neer, and the success with which he maintains his 
equipment is a measure of his proficiency. 

The most important feature of furnace maintenance 
is found in the necessity for continual renewals of 





TABLE II —TYPICAL PRESENT-DAY COSTS FOR MAINTENANCE 
WORK IN BOILER PLANTS 
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bridge walls and furnace linings, as well as ignition 
arches and door liners. The frequency with which 
repairs of this nature must be made is a function, of 
course, of the extent of the furnace operation. Furnaces 
operated over extended periods and at high ratings 
require renewals more frequently than those operated 
for shorter periods and under less exacting operating 
conditions. Under ordinary conditions, with the type 
of boiler operation under discussion, a well-built furnace 
should stand up for eight months before the necessity 
for extending renewals in the furnace linings or bridge 
wall becomes apparent. In a similar manner down 
draft tubes, grate bars, door liners, etc., should not re- 
quire extensive repairs oftener than once each season. 
The same is also true in the case of automatic stokers, 
which should be given a thorough overhauling and re- 
newal of worn parts once each year. 
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The Phenomenal Growth of Power Development Is Typified by the Rise 


in Thirty-two Years of the Commonwealth Edison Company 


A Adams Street generating station, placed in service in August, 
1888, with maximum rating of 640 kw., which later grew to 3,000. 

B. Rotary converters at Twenty-seventh Street station in 1904. 

Cc. The first plant of this company using vertical engines with 
direct-connected generators was the North Clark Street station, 
first operated in September, 1893. 











D. The Harrison Street station, placed in operation on Aug. 1, 
1894, was the last word in central stations at that time. 

E. Engine room of the Fifty-sixth Street station, which was 
built in 1899. 

F. The Northwest station, with a rating of 165,000 kw., is 
the latest station, having been placed in operation in July, 1912 











Power Development in Chicago 


Since 1888, When First Generating Station of Commonwealth Edison Company Was Placed in 
Operation, System Has Grown to 550,000 Kw.—Largest Plant 230,000 Kw. 
—Output for 1919 Was 1,628,340,000 Kw.-Hr. 


HE Commonwealth Edison Company stands 
as one of the splendid developments of the 
electrical industry. In the brief space of 
thirty-two years since the first generating 
station was placed in operation its progress has been 
always forward, with clear-visioned leadership that has 
had a keen appreciation of what the future meant to 
the industry. To Samuel Insull must go the major 
share of credit for the 
building up of the first 
comprehensive plan 
for a united power 
development of a 
great city. The utili- 
ties now under his 
management comprise 
the Commonwealth 
Edison Company; 
Peoples Gas Light & 
Coke Company; Chi- 
cago Elevated Rail- 
ways; Chicago, North 
Shore & Milwaukee 
Railroad; Public Serv- 
ice Company of North- 
ern Illinois, and the 
Middle West Utilities 
Company, with a com- 
bined capitalization 
of about $470,000,000. 
The gross income for 
this year will be more 
than $100,000,000. 

It is of particular 
historical interest to note that the first central sta- 
tion was opened at 139 and 141 Adams Street, the 
site of the present “Old Edison Building” at 120 
West Adams Street, Chicago. The original build- 
ing was two stories high with offices in the front and 
the plant in the rear. The dynamos shown in photo- 
graph A were belted to non-condensing steam engines 
on the floor below. This generating station was put 
into service in August, 1888, with maximum rating of 
about 640 kw., and was disconnected in 1894, six years 
later. During this time additional machinery was 
installed and the maximum load carried in 1892 and 
1893 was 3,200 kw. During much of its existence 
Adams Street Station was greatly overloaded, and in 
1892 the building of the Harrison Street Station was 
begun. The late Frederick Sargent was the designing 
engineer for the Adams Street Station and the electrical 
equipment was designed by Mr. Edison’s technical as- 
sistants in the East, including W. S. Andrews. 

From 1888 to 1915 the Adams Street building was 
used with brief interruptions as the headquarters offike 
building of the Chicago Edison Company, succeeded by 
the Commonwealth Edison Company. From 1894 to 
1915 it was also a distributing center or substation. In 
1899 the building was entirely reconstructed and greatly 
enlarged, assuming then its present appearance. In 





MANY INTERESTING DEVELOPMENTS HAVE TAKEN PLACE AT FISK STREET 
STATION, WHICH, WITH A RATING OF 230,000 KwW., IS THE 
LARGEST STATION IN THE WORLD 


November, 1915, the building was completely vacated 
by the company, which removed its offices to the present 
Edison Building on the northeast corner of West Adams 
Street and South Clark Street. 

In 1890 and 1891 the second generating station, 
known as the Twenty-seventh Street Station, was built 
at 2640 South Wabash Avenue. This station is of par- 
ticular historical interest because under the personal 

direction of Louis A. 
Ferguson, then elec- 
trical engineer of the 
company, the first ro- 
tary converter in the 
company’s system, as 
well as the first in the 
United States in cen- 
tral-station service, 
were here operated in 
1897. Alternating 
current was trans- 
mitted from the Har- 
rison Street Station, 
which had been built 
in the meantime, and 
was transformed and 
converted into direct 
current for local dis- 
tribution. This use 
of alternating-current 
transmission and ro- 
tary converters. in 
connection with Edi- 
son direct -current 
three-wire distribu- 
tion made possible the centralizing of production and 
was a great step in advance in central-station operation. 
The Twenty-seventh Street station continued to produce 
electrical energy until January, 1907, when it was shut 
down permanently as a generating station. At the time 
of its greatest capacity as a generating station it con- 
tained an aggregate rating of about 1,500 kw. 

In April, 1893, the Chicago Edison Company absorbed 
the Chicago Arc Light & Power Company, and thereby 
acquired the large arc-lighting generating station of the 
latter at Washington and Market Streets, known first as 
Washington Street Station and later as Market Street 
Station. This station was put in operation in 1887 and 
was shut down as a generating station in 1904. 

In 1893 a small generating station was built at 926 
North Clark Street, adjoining the Newberry Library 
Building, to serve a part of the North Side. This plant, 
shown in photograph C, was first operated in Septem- 
ber of 1893, and was shut down permanently as a 
generating station in February, 1909. The building is 
now used for a substation. This was the company’s 
first station to have vertical engines with direct-con- 
nected generators. Its total rating as a generating sta- 
tion was about 600 kw. It was first tied into the down- 
town network in 1895. 

In 1892 the company began construction on what was 
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known as the Harrison Street Station, which was at 
that time probably the largest, most economical, and 
most modern electrical generating station in the world. 
It was designed by Frederick Sargent and was built by 
the Chicago Edison Company on the west bank of the 
South Branch of the Chicago River, on the north side 
of Harrison Street. The original installation had a 
rating of 6,400 kw., which was gradually increased until 
1902, when it reached the maximum of 16,200 kw. For 
a period of about ten years the Harrison Street Sta- 
tion was the principal generating station and was also 
the principal point from which radiated ideas relating 
to the production and distribution of electrical energy 
which had been worked out practically. One of these 
ideas was the evolution of the substation system net- 
work. The total output of this Harrison Street Station 
during the sixteen years of its operation was 534,783,- 
000 kw.-hr., or a little less than 33 per cent of the out- 





TURBO-GENERATOR ROOM OF THE QUARRY STREET STATION, 
WHICH WAS PUT IN SERVICE OCT. 29, 1908 


put of the Commonwealth Edison Company for the year 
of 1919. 

In the year 1897 a new company called the Common- 
wealth Electric Company came into existence and was 
granted a fifty-year franchise by the City Council to 
supply electric light and power throughout the whole 
area of the city of Chicago. In 1898 the Chicago Edi- 
son Company took over the control of this new company, 
although it was operated under the name of the Com- 
monwealth Electric Company until 1907, when the final 
consolidation took place. In photograph E is shown 
one of the plants known as the Fifty-sixth Street Sta- 
tion of the Commonwealth Electric Company. 


LARGEST RATING IN WORLD 


Built in 1902 and 1903, the Fisk Street Station was 
put in operation in October, 1903. Originally the sta- 
tion was planned for fourteen 5,000-kw. vertical turbo- 
generator units and a 70,000-kw. station was thought 
to be something wonderfully large at this time. This 
historic station with its present rating of 230,000 kw. 
in perhaps the largest and certainly one of the best 
known in the world. It was the first large all-turbine 
electric generating station to be built anywhere and 
the first to use steam turbines of the then amazingly 
large size of 5,000 kw. 

It required a high degree of courage at that time to 
make the decision that the steam turbine should be used 
exclusively in place of the familiar and dependable re- 
ciprocating steam engine. Frederick Sargent was the 
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designer of this great station and the General Electric 
Company took the risk of manufacturing a 5,000-kw. 
steam turbine on the condition that the Chicago Com- 
pany should take the risk of installing and operating it. 

The station, as it actually stands today, is equipped 
with ten vertical turbo-generators of 12,000 kw. each 
and four horizontal units of more recent construction 
of 20,000, 25,000, 30,000 and 35,000 kw. respectively. 


QUARRY STREET STATION FIRST OPERATED IN 1908 


Electrical energy was produced so economically and 
efficiently at Fisk Street Station that the company was 
enabled to go after new business with great energy. 
Contracts were secured to supply electric power to the 
elevated and surface railways of Chicago, and the load 
on the system grew by leaps and bounds. Harrison 
Street Station was now practically obsolete, and the 
company secured land across the South Branch of the 
Chicago River from Fisk Street Station and built the 
Quarry Street generating station, also designed by 
Frederick Sargent. 

Ground for this station was first broken in 1907 and 
the first unit was put in service on Oct. 29, 1908. This 
was the first generating station built by the company’s 
own engineering department. It is a compact, homo- 
geneous plant, consisting of six vertical 14,000-kw. turbo- 
generators, making the total rating of the station 84,000 
kw. The station was practically completed in 1910. 
In it the switching apparatus is under the same roof as 
the boilers and turbo-generators instead of being in a 
separate building as at Fisk Street. The large ventilat- 
ing ducts leading to the tops of the turbo-generators 
are a conspicuous feature of this plant. Fisk Street 
and Quarry Street stations are run by one operating 
force under the direction of a chief engineer and his 
assistants. They are, however, two distinct generating 
stations, although connected by tie lines laid in two 
separate tunnels under the river, which is here about 
200 ft. wide. 

So rapidly did the demand on the system grow that 
the Quarry Street Station was barely completed before 
ground was broken for the Northwest generating sta- 
tion. This station, which was first put in operation in 
July, 1912, has had successive additions from time to 
time until it is now the second largest in the system, 
being rated at 165,000 kw. 

The total generator equipment at this station con- 
sists of two vertical units of 20,000 kw. each, three 
horizontal units of 30,000 kw. each, and one horizontal 
unit of 35,000 kw. A feature of this property is a 
private elevated electric railway belonging to the com- 
pany and used as a branch line to haul coal to the 
station. Recent additions to Fisk Street and Northwest 
stations have been made alternately or at about the 
same time. 

For some time the company has been in possession of 
a tract of land about 48 acres in area on the Calumet 
River in South Chicago, near 100th Street. In the an- 
nual report. to the stockholders for the year ended Dec. 
31, 1919, it was announced that during 1920, on this 
site, the company would begin the erection of a new 
steam generating station designed to have an ultimate 
rating of 180,000 kw. It is expected that a portion of 
this plant will be ready for operation late in the fall of 
1922. The new station will be about 10 miles from Fisk 
and Quarry Street stations and about 18 miles from 
Northwest generating station. 








Surface-Condenser Maintenance 


Composition and Structure of Tubes Have Great Effect on Life—Many Steam-Station Troubles 
Directly Traceable to Salt-Water Leakage in Condensers—Over-All Plant 
Economy Decreased by Improper Condenser Maintenance 


By R. J.C. WOOD 
Electrical Engineer Southern California Edison Company 


HE many troubles directly due to leaking con- 
densers in steam stations using salt water for 
condensing makes the proper maintenance of 
such equipment of prime importance. The 
Southern California Edison Company had many diffi- 
culties from sea-water leakage in the condensers of its 
two largest steam stations until a change was made in 
condenser-tube composition and careful attention was 
given to the concentration of salt in the boiler water, 
after which the troubles were brought under control. 
The plants are at Long Beach and Redondo Beach. 
The Long Beach plant has three vertical turbines of 
12,000, 15,000 and 20,000 kw. capacity. Redondo has 
three 5,000-kw. reciprocating engines and _ two 
12,000-kw. vertical turbines. Each plant uses sea water 
for condensing and both have had condenser troubles. 
Leakage of circulating water into the steam space 
occurs at the tube packing or through holes in the tubes. 
Packing leakage is unimportant compared with the 
corrosion of condenser tubes. 
Both plants used tubes of Admiralty mixture. Early 





in the operation of Redondo extensive failures occurred, 
without doubt because of electrolysis by stray railroad 
currents, 

A marked decrease in tube failures and the 
entire elimination of electrolytic corrosion were accora- 
plished by connecting the negative of a low-voltaz;e 
direct-current generator to the condenser-tube sheet at 
the discharge end and the positive to the iron pive 
through which the sea water enters a screen chamber, 
later to be pumped to the condensers. Both tube sheets 
were insulated from the condenser shell and water box, 
and a bond was made from the positive to two electric 
railway tracks adjacent to the station. It was thought 
that the stray currents entered the condensers through 
the inlet water and flowed to the tubes and sheets. No 
attempt is made to keep this current at zero; on the 
contrary, the low-voltage generator supplies an excess 
over the railroad current—this excess averages 1 amp. 
per 1,000 sq.ft. (92.9 sq.m.) of tube surface, there being 
about 5 volts at the generator terminals. Although 
there is still tube corrosion, it seems of another variety. 


Fig. 1—Fine grained tube from No. 1 Fig. 2—Coarse grained tube from No. 3 Fig. 3—Dezincification of a fine grained 


condenser, Long Beach station, 





Fig. 4—An acceptable grain in new tube. 
This grain gives best service. 


not acceptable. 


condenser, Long Beach station. 


Fig. 5. — Extremely coarse-grained tube. 


tube after four years’ use. 


Fig. 6—Ordinarily coarse tube, too coarse 
to be acceptable. 


CONDENSER-TUBE SECTIONS MAGNIFIED TO FIFTY DIAMETERS BRING OUT DIFFERENCES BETWEE™ GOOD AND POOR TUBES 
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At Long Beach the tube failures and corrosion cannot 
be laid to electrolysis. The plant is practically on an 
island. No evidences of earth currents are to be found, 
and the corrosion of tubes has occurred in very different 
degrees in the three condensers. The tubes in the No. 
3 condenser, installed in April, 1914, failed by pitting, 
some 80 per cent of the pits being along the bottom of 
the tubes. The greater part of the condenser had to be 
retubed in two years, and after four years practically 
none of the original tubes were in service. In the other 
two older condensers the tubes dezincified and gradually 
thinned down more or less uniformly. The No. 1 con- 
denser, installed in 1911, has had about 15 per cent 
of its tubes replaced. The No. 2 condenser, put into 
operation in 1913, has had 61.5 per cent of tube 
replacement. 

An investigation to determine the essential differ- 
ence between the tubes of the No. 1 and No. 2 condensers 
and those of the No. 3 condenser showed that the micro- 
structure of the former was uniformly fine, whereas the 
No. 3 tubes had an exceedingly coarse grain. This is 
shown in Figs. 1, 2 and 3. Other photomicrographs 
indicated that dezincification could occur around the 
crystal boundaries, which would facilitate the erosion of 
comparatively large portions of the tube. Thereafter all 
further purchases of tubes were made upon a specifica- 
tion which required the grain size to be fine. If, on an 
order of 5,000 tubes, eight to ten samples were satis- 
factory, as in Fig. 4, the shipment was accepted. If 
more than 20 per cent of the samples showed coarse 
grain, as in Figs. 5 and 6, ten more tubes were 
examined. So far all tubes purchased under this spec- 
ification have met the requirements. The specification 
further covers the mixture and mechanical requirements 
as to size and smoothness. 

Many turbine step-bearing failures may have orig- 
inated in a condenser tube corroding. The accumula- 
tion of scale in the turbine blading and the shock of a 
slug of water entering caused a momentary touching of 
the step plates sufficient to cause a roughening, which 
under suitable conditions resulted in a failure of the 
bearing. The only temporary remedy for these troubles 
is either to waste the condensate or blow down the 
boilers until such time as the turbine can be shut down 
and the leaks be found and removed. Both methods 
have been used—the wasting of a. condensate at 
Redondo and frequent blowing down at Long Beach. In 
both cases the lost water must be made good with an 
equal quantity of make-up water, introducing scale- 
forming and soluble substances subject to concentra- 
tion and therefore necessitating further blowing down. 

At the present time tubes still perforate or break and 
let circulating water into the condensate. To detect 
this, the practice has been to titrate samples of con- 
densate several times a day, using a decinormal silver- 
nitrate solution. Lately an electric detector has been 
employed, the conductivity of the water being used as a 
measure of its salt content. This has proved satisfac- 
tory and keeps in close agreement with the chemical 
method, is simpler and quicker, and can be made con- 
tinuously recording. 

After detection of a leak by either method the con- 
denser is opened at the soonest convenient time and the 
damaged tube sought. A tube entirely broken is easily 
detected by the rush of air into it when the vacuum 
pump is kept running. Smaller leaks require a candle 
flame as an indicator. 

At the time of the rapid failure of tubes in the Long 
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Beach No. 3 condenser it was necessary to patch up old 
tubes as there was no supply of new ones on hand. 
Perforated holes were soldered and at times tubes were 
spliced, making a half-and-half joint about 14 in. (3.7 
cm.) long, the joint being sweated together with solder. 
Such repaired tubes, when replaced, had what had been 
the bottom placed at the top to get a maximum of 
service out of them. 

When first installed the screen just ahead of the 
turbine throttle was of about 4-in. (3-mm.) mesh. The 
slugs of water coming over washed sufficient loose scale 
out of the piping to plaster the screen, shutting down the 
turbine. Enlarging the mesh to 2 in. (9 mm.) solved 
this problem, but, of course, permitted the entrained 
scale or mud to pass into the turbine. A large propor- 
tion of this mud collected in the turbine blading, reduc- 
ing both the capacity and efficiency of the turbine and 
necessitating periodic cleaning of the blading. 

The concentrated boiler water and mud also collected 
in the lower carbon packing and prevented the springs 
from properly closing it around the shaft, causing an 
air leakage that materially affected the station economy. 
The mud and salt would further collect around the inte- 
rior parts of valves, baking hard when the priming was 
over and superheated steam again in service, with the 
result that open valves could not be closed nor closed 
ones opened. 

While it has been felt that some progress has been 
made toward obaining durable tubes, yet some better 
method is needed of determining their physical condi- 
tion as to grain, size or whatever condition it may be 
that is associated with fine microstructure and may tend 
to inhibit corrosion. It is understood that the corrosion 
committee of the Institute of Metals of England is 
carrying on researches to determine what protection 
may be afforded by direct current keeping the tube 
negative—not so much with the object of neutralizing 
stray currents as for the purpose of eliminating local 
galvanic action between the tube and foreign particles 
that may settle in it, or possibly even to overcome differ- 
ences of potential between adjacent portions of the tube 
itself. 


Storage-Battery Buses Used by 


Brazilian Tramways 

HE editor of Ingenieria Internacional, the engi- 

neering periodical printed in Spanish by the 
McGraw-Hill Company, who has just returned from Rio 
de Janeiro, Brazil, brings the information that storage- 
battery omnibuses are being used by the Rio de 
Janeiro Tramway, Light & Power Company to supple- 
ment track-and-trolley tramway service in the Brazilian 
capital with great satisfaction to the company and the 
public. 

Seven buses weighing 15,000 lb. and seating thirty- 
two passengers each are being operated by Edison or 
nickel-iron-alkaline batteries. The power consumer per 
bus-mile is approximately 2.328 kw.-hr. alternating 
current or 1.701 kw.-hr. direct current. The corre- 
sponding amounts per bus-kilometer would be approx- 
imately 1.46 kw.-hr. alternating current and 1.06 kw.-hr. 
direct current. The amount of power consumed is 
infinitesimal when compared with the total output of 
the generating plant, amounting to about 0.15 per cent. 
When charging, the direct current is supplied from a 
110/150-volt, 760-amp. generator, this being driven by 
a 150-hp. motor. 





Generating Plant at the Mouth of Mine 


New Springdale Plant of the West Penn Power Company Will Be Assured of Coal 
for Fifty Years, and the Delays and Expense Due to Freight Shipments Will 
Be Eliminated—Ample Condensing Water Is Available in the Allegheny River 


By G. G. BELL 
Manager Power Generating Department West Penn Power Company, Pittsburgh, Pa. 





SPRINGDALE PLANT OF THE WEST PENN POWER COMPANY ON THE ALLEGHENY RIVER 


N OUTSTANDING feature of the policy of 
the West Penn Power Company is its acquisi- 
tion and operation of coal fields in connection 
with its power houses. The company now has 

under construction a steam-turbine plant at Springdale, 
Pa., on the Allegheny River, so located with respect to 
coal fields leased by the company that coal is delivered to 
the bunkers direct from the mine tipple, thus eliminat- 
ing the cost and delays due to shipment by freight. Two 
units of 25,000 kw. each are being installed at present, 
and the ultimate rating of the plant will be 300,000 kw. 
It has been estimated that a saving of $420,000 per year 
per 100,000 kw. installed will be effected by the elimina- 
tion of freight. The coal now leased should provide the 
ultimate plant with an ample supply for a period of 
fifty years. The supply of water for condensing pur- 
poses is sufficient tn the Allegheny River for a plant 
of 250,000 kw. to 300,000 kw. 

The territory served includes the great coal-producing 
fields of western Pennsylvania, and the power company’s 
largest customers are the coal companies. There are 
about 400 mines connected, one company having thirty- 
three mines and a monthly consumption of 2,800,000 
kw.-hr. Next in importance to the coal mines are the 
steel mills, particularly the steel furnaces. There are 
seventy of these furnaces, ranging in capacity from very 
small units to those of 10-ton rating, with a gross 
demand of 25,000 kw. to 30,000 kw. The company has 
grown out of the amalgamation of fifty-seven smaller 
companies serving individual communities. It operates 
nine steam stations, two water-power and two gas- 
engine stations. But, with the exception of two, these 


are small and inefficient and will be shut down as soon 
as modern generating capacity is available to take care 
of the load. The main source of power is the Connells- 
ville station of 60,000 kw. maximum rating, which is in 
the center of the Connellsville coke region, in the eastern 
part of the territory served. The West Penn Power 
Company also owns 30,000 kw. of the capacity of the 
Windsor station, at the western edge of its territory. 
This is a modern station having four 30,000-kw. units 
installed as described in the ELECTRICAL WORLD of Feb. 9 
and 16, 1918. The owners of the Windsor plant have 
11,000 acres of Pittsburgh coal, sufficient for the 
ultimate capacity of 250,000 kw. for between fifty and 
sixty years. 

For a long time the growth in the Allegheny Valley 
district has been hindered by the lack of proper power 
generating facilities. But in 1917 two 25,000-kva. 
units were contracted for, to be installed in a new 
station in this vicinity. On account of war financing 
conditions the construction of the power house was held 
up until the fall of 1918, when a contract was closed 
with the United States government for the erection of 
these two units, on the basis that the government would 
advance 40 per cent of the cost of the power house and 
the necessary transmission lines. The total cost was 
estimated at $6,000,000. This contract called for a 
valuation three years after the close of the war and 
required the company to return to the government the 
difference between 60 per cent invested by the company 
and the appraised value of the plant at that time. 

On the advice of its consulting engineer, S. A. Taylor, 
the company purchased a block of 3,734 acres (1,510 

625 


See 


i 
‘ 
‘ 
* 
F 








626 


hectares) of twin-vein Freeport coal close to the town 
of New Kensington and at the border of the town of 
Springdale, on the Allegheny River. This coal has an 
average thickness through the field of 7 ft. 5 in. 
(2.26 m.) On approaching the owners of the tract of 
coal, however, it was found impossible to purchase it, 
so a lease of the coal ucreage was concluded, calling for 
an initial rate of mining of 200,000 tons per year, to 
increase in twelve years to 750,000 tons, which is to be 
continued until the field is exhausted. 


CONDENSING WATER FROM THE ALLEGHENY RIVER 


The company was fortunate in securing the last large 
tract of land available for manufacturing purposes on 
the Allegheny River. At this point the river has a 
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HANDLING COAL FROM MINE SHAFT OR RAIL 


maximum rise of about 32 ft. (9.8 m.), but the turbine 
room floor is 7 ft. (2.1 m.) above the highest flood on 
record, and an additional protection of 3 ft. (1 m.) can 
be obtained by increasing the height of the light wells. 
The tract is 83 acres (33.6 hectares), and was covered 
with about 17 ft. (5.2 m.) of silt, below which is about 
50 ft. (15 m.) of gravel overlying the rock formation. 
In addition, the ground is low-lying, affording con- 
siderable ash storage. The site is served by the Cone- 
maugh division of the Pennsylvania Railroad and by the 
Allegheny Valley Street Railway Company (affiliated 
with the power company), which provides street-car 
service both up and down the river from this point. 
The site is within 2 miles (3.2 km.) of New Kensington, 
so, under normal conditions, there should be ample labor 
supply. 

The properties of the coal to be used are as follows, 
in percentage: Moisture, 0.91; volatile matter, 33.35; 
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fixed carbon, 56.06; ash, 9.68. The content of sulphur is 
0.79 per cent and of phosphorus 0.036 per cent. ihe 
B.t.u. on a dry basis, determined by bomb calorimeter, 
is 13,866.* 

The power-house tract includes 83 acres (33.6 
hectares) of level ground, which would furnish suffi- 
cient space to dump ashes from at least 10,000,000 tons 
of the coal used. In addition, there is a large ravine 
back of the power house, which, following the typical 
steel mill and railroad practice in the Pittsburgh dis- 
trict, can be filled to a depth of 200 ft. (60 m.) and 
will furnish sufficient additional storage to take care otf 
the entire field of coal. 

The large acreage around the power house was also 
secured with the idea that at some future date by- 
product or gas-generating plants might be built in con- 
nection with power houses. A yard about 250 ft. 
(75 m.) in width extends between the railway track 
system and the river, which will provide the coal storage 
for the plant. It is intended ultimately to place a coal- 
handling bridge over this yard so that coal can be 
loaded from railway cars or from the river into storage 
and from storage to a belt-conveyor handling the coal 
to railway track hopper. The practice of the West 
Penn Power Company is to store sixty days’ require- 
ments. The initial storage will be 50,000 tons. 
Ultimately the storage will be four to five times this 
amount. 

The sources of coal supply for the power station are: 
First, the mine, which is laid out for a capacity of 3,000 
tons a day; second, the railway, for which a double- 
track hopper is provided on which a rotary dump for 
railroad cars can be placed if advisable; third, from 
storage; fourth, river coal. 

Lump coal for the power house passes through three 
crushers any two of which have sufficient capacity to 
handle the output of the mine. ‘The coal is elevated to 
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the power house by means of a 42-in. (1 m.) belt, having 
an ultimate capacity of 500 tons per hour, the slack 
being fed on to the belt first and the crushed coal 
dropped on top of it, thus reducing the wear on the 
belt. 
~ Coal received by railroad or from storage is dumped 
into a double-track hopper 32 ft. x 40 ft. (9.7 m. by 
12.2 m.), the coal being fed to a pan conveyor having 
a capacity of 500 tons an hour and delivered to any 
of the three crushers. Where it is desired to handle 
river coal directly to the power house it will be unloaded 
by a coal bridge directly into this track hopper, and 
from there through the crushers to the power house. 
At the top end of the belt elevator the coal is either 
discharged directly into the large center bunker of the 





*Including the high-ash band, the B.t.u. would be reduced to 
13,250, but the average fusing point of the ash would be increased 
about 30 deg. and the percentage of ash to 12.2 per cent. It is 
not the present intention to bur: the high ash coal. 
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power house or fed to either of two conveyors running 
along the end of the power house, which deliver the 
coal in turn to the belts over the side bunkers. These 
five belts have a capacity of 250 tons an hour each. 
Coal Bunkers.—The bunkers are of the suspension 
type, lined with concrete. Their capacity is about 800 
tons per boiler, or about five days’ supply for the plant 
when running under ordinary conditions. By reducing 
the load factor on the plant and conserving coal in the 
bunkers the plant could probably run ten days on its 
bunker coal. At the head of the 42-in. (1-m.) inclined 
conveyor is a sample crusher, which takes a continuous 


Ground Wire 






ALLEGHENY RIVER epee 
1450' Span, 241610 C.M. 

37 Strands No. /2 BaS. 
Silicon Bronze Conduit 





{ . 
Av Ie SZ g Exhaust 
a on Sel . 
Lightnin 7 "k So Ss! Se 
Atecter 1 i ~ - r an ‘Lal 36" Belt 
y, at | Conveyor. 
Sid? V7 SOc 7 
”1,000 eg ] 
fT Structure. 


_Cenerator fleads- | 







Jet Condensers ns 






Neutral oe 





-36" Free } 









ELECTRICAL WORLD 627 


it is much simpler and also is less expensive to maintain. 

The coal bunkers will be walled off from the boiler 
room to reduce noise and dust. 

There are two rows of boilers in the plant, each 
equipped with two thirteen-retort Westinghouse stokers, 
the coal being fed to the boilers by three spouts on each 
end of the boiler. The spouts are staggered so that the 
boiler tubes can be pulled either on the front or on the 
back of the boiler, without moving the 16-in. (40-cm.) 
coal spouts. The boilers are of the Babcock & Wilcox 
cross-drum type of 1,529 hp. each, sixteen tubes high, 
built for a pressure of 350 lb. (24.5 kg.) and stokered 
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CROSS-SECTION OF SPRINGDALE STATION; GENERAL ARRANGEMENT OF GENERATING EQUIPMENT 


sample of the coal being delivered to the power house, 
and crushes it, retaining it for analysis if this should 
be desired. ; 

Measuring Coal.—The coal to the power house is 
measured as received from the miner, or on a Merrick 
“weightometer” on the 42-in. inclined belt. Coal to 
the individual boilers is measured by stoker counters. 
As the same type of coal will be used continuously in 
the power house, this means of measuring should be at 
least as accurate and probably more so than with the 
lorry system, when the personal element and the ten- 
dency to forget to record a portion of the charges to the 
boiler are taken into consideration. The disadvantage 
of the dust caused by the latter system is also eliminated. 
While not so accurate as the individual weighing devices, 


so that with an average grade of coal having about 10 
per cent ash they can deliver a maximum of 185,000 Ib. 
(83,900 kg.) of steam per hour. Under these condi- 
tions the drop through the superheater and dry pipes is 
25 lb. (1.75 kg.) and the superheat is 235 deg. Fahr. 
(113 deg. C.). 


REDUCING SOOT-BLOWING OPERATIONS 


The boilers are equipped with Diamond soot blowers, 
having nine elements on each side. One soot-blower 
element is placed under the bottom row of tubes near 
the front header, another element just above the two 
lower rows of tubes near the baffle, so as to remove the 
slag from the bottom of the first pass. From expe- 
rience in the company’s other plants, the soot blowers 
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lengthen the period of actual service of the boiler 300 
per cent, it being necessary to take the boilers off once 
a week to have the tubes scraped when not so equipped 
and only once a month with the elements installed. 
The experience of the West Penn company is that the 
proper protection and cooling of these blowers has much 
more effect on the life of the units than the material of 
which the blower is made. For this reason each element 
is placed in a brick or tile pocket, permitting air from 
the forced-draft system to blow through and. cool the 
element, except when the tubes are “eing cleaned; 
under the latter condition the pressure of the steam 
closes the check valve. ’ 

The boilers are being provided with a set of platforms, 
giving accessibility to the various inspection doors and 
valves. The boilers are covered on the front, back and 
top with steel plate. The side walls are not covered. 
The boilers are wide enough for a fourteen-retort stoker, 
but one retort was eliminated in order to thicken the 
walls at the bottom 11 in. (28 cm.), thus giving a 
32.5-in. (82.5- 
cm.) brick wall 
at the bottom 
and a 21.5-in. 


160 











20 (54.5-cm.) wall 
ves at the top. 
130 Stokers.— 
120 Each stoker is 
bao divided into 
§ 100 ” four sections. 
® oo} Three steel 
5 aol plates are placed 
. 70|— in the wind 
6o/- box under the 
50 stoker, separat- 
40 ing the wind 
30 box into corre- 


sponding divi- 
sions, Each sec- 
tion has its own 
air supply and 
valve so. that 
the air admitted 
to any of the 
eight sections into which the stoker is divided can be 
regulated. The stoker is provided with a double clinker 
grinder similar to that in use in several other plants, 
the manufacturer guaranteeing that the percentage of 
coke in the ash shall not exceed 14. 

Driving each stoker at each side of the boiler is a 
double-speed alternating-current motor of the pole- 
changing type, a maximum range in speed of from 25 
per cent to full speed being obtainable. The two motors 
are regulated by a double controller worked by a single 
pilot motor and arranged so that either stoker may be 
set a maximum of two notches ahead of the other. 

Forced-Draft Equipment.—Each boiler has its own 
individual forced-draft fan. ‘These fans take the air 
from the generator discharge on the turbine side of the 
beiler room, getting what additional air they require 
from outside. The air is forced by the fan into a duct 
supplying both sets of stokers under the boiler. The 
ducts for the various boilers are separated by dampers, 
which can be opened in case of failure of any of the 
forced-draft fans, thus providing breakdown capacity. 
The fans have a maximum capacity of 105,000 cu.ft. 
(2,970 cu.m.) of air a minute at 7 in. (18 cm.) pressure, 
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sufficient to operate the boilers at 450 per cent rating. 
The fans are driven by brush-shifting alternating-cur- 
rent motors with direct-current motor characteristics. 

The boilers will ordinarily be operated at a maximum 
of from 300 to 359 per cent, and the average will be 200 
to 250 per cent. The losses at these partial loads for the 
straight alternating-current motor are excessive, 
although this can be partly overcome by using two 
motors. The brush-shifting motor, however, is more 
efficient and has considerable advantage where automatic 
regulation is contemplated. The efficiency, for instance, 
at 250 per cent rating of the boiler is estimated at 
47.5 per cent for the slip-ring motor, as against 80 per 
cent for the brush-shifting motor. These motors are 
rated at 175 hp., and the studies indicated that there 
was an average reduction in the losses of 21 kw. by 
using the brush-shifting motor. This type of motor has 
been tried out with very satisfactory results by one of 
the large coal companies in the Pittsburgh district for 
driving ventilating fans. 

Induced-Draft Equipment.—Each boiler is equipped 
with two single Sturtevant fans with two motors, one 
of 175 hp. and one of 400 hp. capacity, the whole set 
being interconnected by flexible couplings. There is a 
Francke coupling between the 175-hp. motor and the 
fans and a Cutler-Hammer magnetic coupling between 
the 400-hp. motor and the fan. Ordinarily the two fans 
will be driven by the 175-hp. motor, which has sufficient 
capacity to operate the boilers at 300 to 350 per cent 
rating. In case of serious breakdown it will be neces- 
sary to open the Francke coupling and disconnect the 
175-hp. motor. In case it is desired to have more draft 
than can be furnished by the small motor, the 400-hp. 
motor is brought up to speed, the magnetic clutch closed 
and current supply to the 175-hp. motor diseonnected. 
With this combination, in case of any one unit going 
down, considerable capacity can still be obtained out of 
the boilers. Either half of this unit will operate the 
boiler up to 300 per cent rating, but not so efficiently 
as the two fans will together. 

The induced-draft fans are installed on a concrete 
platform some distance above the boiler, there being 
sufficient space between the boiler and the induced-draft 
fan to permit of the installation of an economizer. The 
characteristics of the fan are such that, with the eooler 
gases that would be obtained from an economizer, they 
will operate the boilers at the same rating. The 
maximum draft required to operate the boilers at 400 
per cent rating is 5 in. (12.7 cm.); with economizers 
this would be increased to 7 in. (17.8 cm.). 

The controls for the stoker and two 175-hp. fan 
motors are of the clapper type, the dials being 
operated by pilot motors controlled either by hand or 
automatically. The 400-hp. induced-draft fan motors 
are arranged to operate by hand only; the automatic 


-regulation would then be on the stoker and forced-draft 


fans only. 
ASH-HANDLING REQUIRED CONSIDERABLE ATTENTION 


The problem of ash handling is one of the most 
serious in the operation of large power plants. Ashes 
usually constitute one-fifth to one-sixth of the bulk of 
coal to be handled, and the conditions under which they 
are usually handled in most plants make it much more 
difficult to obtain labor. This is due to a great extent 
to the fact that air for the forced-draft fans is very 
frequently brought in through the ash tunnels and that 
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where ashes are dropped into hoppers under the stokers 
having gates on the bottom there is sufficient leakage 
of water from the gates to produce vapor so dense that 
it is impossible in cold weather to see any distance. 
When ashes are dumped from a stoker not having a con- 
tinuous discharge, water is applied to quench the ashes. 
This produces carbon monoxide and probably hydrogen. 
This gas will escape from the bottom of the ash pit 
through the doors, and with sufficient pressure to give a 
blow-torch flame, sometimes shooting out from 8 ft. to 
10 ft. (2.4 m. to 3.4 m.) from the ash-pit door. Such a 
flame is, of course, very destructive to ironwork, and in 
connection with the sulphur in the ashes it makes the 
life of a steel ash hopper very short. 

To overcome these difficulties the Springdale plant is 
equipped with an ash-handling system modeled after 
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the plant. The design also has the additional advantage 
that if disposal of the ash by means of a continuous 
cableway system is more economical, the cableway can 
be run through the ash tunnel and loaded by the crane, 
at a very slight expense for modifications. The ashes 
can also be dredged out by a centrifugal pump and 
delivered by a pipe line in case of emergency. 


BOILERS ARE CONTROLLED FROM A CENTRAL BOARD 


The control for the four boilers is centered in a room 
in the main firing aisle of the boiler room. The 
switches controlling the supply to the various motors are 
inside the room, and the instruments and controls for 
the motors for four of the boilers are on the outside. 
The piping will all be in the inside of the room, which 
will be steam-heated to prevent freezing of instruments 





VIEW OF BOILER ROOM DURING CONSTRUCTION 


that installed at the power house of the Kansas City 
Power & Light Company, modified, however, in that 
there are two ash-handling galleries in that plant, 
whereas in the Springdale plant both rows of boilers dis- 
charge to a single gallery, so that a single railroad 
track and crane runway handle the ashes. The ashes in 
falling from the boilers drop directly into a large tank 
of water, are immediately quenched and fall to the 
bottom of the pit. Sprays are placed at the elevation 
of the stokers, so that with the large pocket above the 
clinker grinders the ashes and clinkers should be dead 
before being discharged by the clinker grinders. With 
ordinary operation the height of the ashes should not 
exceed the top of the water in the pit; however, in case 
of breakdown or flood there are four to five days’ ash 
storage in the chute, and doors are provided to give 
access to the chute to remove clinker in case the ashes 
bridge in the chutes. One crane operator with a train 
crew of two men will handle the entire ash output from 


BOILER-ROOM INSTRUMENT BOARD UNDER CONSTRUCTION 


in the winter. This will also eliminate the open sala- 
mander quite frequently found in power houses in the 
cold weather, so that when the boilers are being 
operated at a capacity that will not make the boiler room 
comfortable the operators can get warm at the heater 
in the control room. 

The instruments for each boiler are Bailey boiler 
meters, recording the steam flow, air flow and pressure 
in the furnace; four-in-one draft gages, manufactured 
by the Precision Instrument Company, and Foxboro 
three-in-one recording gages, recording the steam 
temperatures and pressure, degree of superheat, etc. 

The stoker and fan motors are arranged for auto- 
matic boiler control. No economizers were installed in 
the initial installation because it was believed that the 
government would not care to advance money for 
apparatus that was not absolutely necessary. 

Another installment, dealing particularly with the 
turbine room, will appear in an early issue. 
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Steam-Plant Metering Practice 


The Checking of Losses in the Boiler Rooms and the Turbine Rooms of Large Central Stations 
by the Aid of Records from Instruments Is Passing Through the Stage Today Which 
Was Reached by the Electrical End of the Station Years Ago 


By ROBERT E. DILLON 
Assistant Superintendent Generating Department Edison Electric Illuminating Company of Boston 


OT very long ago the usual steam equipment 

included little more than the steam-pressure 

gage and the U-tube draft gage, the inte- 

grating watermeter and the coal scales. 
Other factors were interpreted from actual observations, 
according to the judgment of the fireman and engineer. 
The fireman noted the condition of the fire by its appear- 
ance; the engineer 
noted the temperature 
of the bearing by 
feeling it. To be 
sure, thermometers 
were made use of dur- 
ing tests and water- 
weighing and flue-gas 
sampling devices were 
used, but test meth- 
ods were not then 
applied to every-day 
operation. 

Today, however, 
every-day operation 
is nothing but a con- 
tinual series of tests. 
Instruments have 
been developed within 
the past few years 
and have come rapidly 





be installed in an existing steam line without changing 
the piping. 

The remote-reading type is the most recently de- 
veloped type of this meter. It consists of a means for 
varying an electric current in proportion to the steam 
flow and measuring the current with an alternating-cur- 
rent meter. Wherever a constant-potential current is 

available these meters 
will give good results 
if they are properly 
installed and regu- 
larly inspected. 

Most of the energy 
wasted in the boiler 
room is in the form 
of heat in the flue 
gases, and the impor- 
tance of checking this 
waste as much as pos- 
sible has brought the 
flue-gas thermometer 
and pyrométer into 
common use. Cheap 
pyrometers are en- 
tirely unreliable. Good 

_ ones, however, can be 
obtained and, al- 
though _ expensive, 


into common _ use 
giving indications 
by which the fireman 
and the engineer can 
supplement their ex- 


FIG. 1—ONE OF EIGHT 1,232-HP. BOILERS EQUIPPED WITH METER PANELS 


From left to right are a pressure gage on the wind box and a stoker 


motor tachometer on the first section of the furnace, a pressure gage on 
the wind box and tachometer on the second section, gage showing the draft 
over the fire, a boiler meter and a gage showing the draft in last pass for 


the entire furnace, wind-box pressure gage and tachometer for the third 
section, and wind-box pressure gage and tachometer for the fourth sec- 
tion. The steam pressure gages are mounted at the side of the boiler 
but are not visible in this view. The rheostat control handles for the four 


must be considered 
an important part of 
the metering equip- 
ment of the boiler 
room. 
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instruments by their 

experience, for it has come to the point now where the 
instrument and the meter give the more reliable and 
dependable information. The operator, however, has 
advanced also with the development in metering, for 
with the greater information at hand his problem is 
not merely to keep the plant running but to keep it run- 
ning at maximum efficiency. 


FLOW METERS AND FLUE-GAS THERMOMETERS 
ARE A GREAT HELP 


The steam-flow meter of indicating type has an ex- 
tensive field of application. It has been developed to 
a high degree of dependability. When used with the 
diaphragm orifice it is practical and accurate. The law 
governing flow through an orifice has been established 
.and the rules for the installation of the meter-and orifice 
have been fixed, eliminating the uncertain errors of 
older installations. One feature of the diaphragm ori- 
fice which commends itself is the ease with which it may 
630 


cently there was no 
practicable method of getting a continuous record that 
would show separately the performance of boiler and 
furnace. There are now, however, reliable instruments 
that will give continuous records from which the effi- 
ciency and output of the boiler and furnace separately 
and other conditions may be figured. 

From the theoretical ‘standpoint, the CO, recorder, in 
conjunction with the steam-flow meter and flue-gas ther- 
mometer, offers the surest record of the condition of the 
furnace. The CO, recorder, however, has not yet been 
developed to the point of reliability which the theory 
demands, unless given constant skilled attention, and 
at this time a better average accuracy can be obtained 
by comparing records of steam flow, air flow and flue- 
gas temperature. One form of meter is on the market 
which conveniently gives these three records on one 
chart. 

The value of such an instrument in the boiler room 
depends upon the principle that for efficient operation 
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a definite amount of fuel per hour is required to pro- 
duce a given steam flow, aid a definite volume of flue 
gas holding a given proportion of excess air must pass 
through the boiler in order to burn this fuel. Any 
change in the relation between steam flow and air 
flow is due to a change in the proportion of excess air. 
There are several factors which tend to upset this ratio, 
as, for example, soot on the tubes, scale, etc., which 
condition is indicated by the flue-gas temperature; but if 
this type of meter is applied to a boiler which is main- 
tained in good operating condition, the instrument will 
give reasonably accurate records with fewer mainte- 
nance troubles than are experienced with the CO, re- 
corder. 

In order to determine the over-all efficiency of the 
boiler and furnace the coal supplied to the furnace 
should be measured. The non-automatic platform scale 
has given good service in this capacity for several years. 
At the present time these are being installed on the 
traveling larry in many new plants. 

Automatic scales, however, have been coming for- 
ward. The integrating conveyor type and the automatic 
platform scales have been developed and are accurate 
and reliable. Many companies are using these types 
of scales and paying for their coal on the basis of the 
records from them. The conveyor types, however, still 
require frequent adjustment and calibration. 

Tachometers are useful in the boiler room and the 
turbine room. These consist either of the direct-cur 
rent magneto and voltmeter type or the vibrating-reed 
type. The former of these is well adapted for indicat- 
ing the speed of stokers, giving the fireman, in conjunc- 
tion with the draft gage, information which is of valu- 
able assistance. The dial of this instrument may be 
calibrated in terms of the speed of the stoker, pounds of 
coal per hour, or in draft pressure required to burn the 
coal which is being fed. 

The vibrating-reed type of speed indicator is a con- 
venient device which will indicate the speed of a turbine 
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The draft gage is one of those instruments which 
are indispensable to the fireman as an aid in operating. 
The fireman must have a set of draft gages that are re- 
liable, reasonably accurate and easily read. The U-tube 
has long been the only instrument available. It is 
difficult to read this gage at a distance, however, and 
it becomes inaccurate frequently, owing to the evapora- 
tion of the liquid. Another type is being brought for- 
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ward, designed on the principle used in the aneroid 
barometers. This can be provided with a large pointer 
and scale so that it can be easily read from a distance 
of 15 ft. or 20 ft. (4.5 m. or 6 m.). One maker has 
put out an instrument ‘with several gages mounted in 
the same case. This is a convenient type to use for 
indicating the pressure or draft at different points along 
the path of the flue gases. 

With the increasing tendency toward interconnection 
of power systems the subject of regulating the system 
frequency has become a matter of prime importance. A 
device finding favor in a number of central stations 
consists of a very small self-starting synchronous motor 
which drives a hand on a clock dial so that it keeps step 
so long as the frequency is maintained accurately, with 





FIG. 2—-SAMPLE OF BOILER-METER CHART. FIG. 3—BOILER-METER CHART INDICATING GOOD OPERATING CONDITIONS. 
FIG. 4—ECONOMIZER FLUE-GAS AND FEED-WATER TEMPERATURES DURING THE CORRESPONDING PERIOD 


In Fig. 2 the outer line on the chart was traced by the air-flow 
pen. Just inside of this line is the steam-flow line. These two lines 
are drawn on a scale marked off in percentage of the_ boiler 
rating and should coincide when conditions of boiler, furnace 


or other high-speed machine by means of mechanical 
vibration when bolted to the machine. It may also be 
used as a remote instrument and its range may be ex- 
tended for low speeds, in which case it is connected 
electrically to a special form of inductor-type alternator 
with split rotor which can be clamped around the shaft 
of the machine to be measured. 


and firing are at their highest standard. The line on the inner 
scale of the chart is the flue-temperature line. A CO, recorder 
chart was taken on the same boiler during the same time, and 


this has been plotted in by hand and is shown by the dotted line. 


another hand on the same dial driven by an accurate 
clock movement. 

The small synchronous motor ought to find a con- 
siderable field for use driving meter movements such 
as demand indicators and graphic meters, thus dispens- 
ing with winding and regulating and enabling the 
meters to run for a long period without attention. 
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The use of automatic damper and stoker regulators 
has made considerable advance in central stations. Re- 
cently a new type has been developed which holds much 
promise of overcoming the inherent faults in former ap. 
paratus for this purpose. The new apparatus is oper- 
ated from the pressure in the steam line beyond an ori- 
fice so that an increase in steam flow acts upon the 
regulators, thereupon anticipating the resulting drop 
in pressure, and the stokers are speeded up before the 
aifference in boiler pressure takes place. The sensitive- 
ness of this regulator can be adjusted within wide limits 





FIG. 6—METERING AND CONTROL FOR FOUR 512-HP. WATER- 
TUBE BOILERS EQUIPPED WITH UNDERFEED STOKERS 


There is one boiler meter for each of the four boilers recording 
the air flow, steam flow and flue-gas temperature; a three-in-one 
draft gage for each boiler indicating the pressure in the ash pit, 
over the fire and in the back connection, and a tachometer on 
each stoker motor. At the bottom of the panel may be seen the 
rheostat controls regulating stoker motor speeds and the rheostat 
control regulating the motor on the forced-draft fan. 


to fit the requirements of the installation, and separate 
adjustment is possible for the regulation of each boiler 
controlled by the regulator. 


V-NOTCH FOR MEASURING BLOW-DOWN 


Feed water is an item for measurement which should 
be accounted for in the figures for station efficiency. 
Today the V-notch water meter and the Venturi mete1 
are proving to be the most practical types for this pur- 
pose. If the V-notch meter is used, precaution should 
be taken to install the meter so that it will not be sub- 
ject to surges which will affect its accuracy. 

The V-notch meter has also come into use for measur- 
ing blow-down. When used for this purpose it should 
be installed in connection with a tank so as to permit 
the use of a meter of smaller capacity. One make of 
meter built for this purpose has an auxiliary pen which 
magnifies small rates of flow and furnishes an indica- 
tion of any leakage through the blow-down valves. 
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On account of the evaporation a blow-down meter will 
not record the total blow-down and an allowance must 
be made for this. Theoretically at 200 lb. (14 kg.) 
pressure there is about 19 per cent evaporation. In 
practice, however, it is not so high as this, depending 
upon various factors such as the length of the blow- 
down line from boiler to vent, the duration of the 
blow-down and the temperature of the water in the 
mud drum. 

The increased interest in the question of efficiency 
in the steam plant within the past few years and the 
necessity for making each pound of coal produce the 
maximum work in these days of expensive coal has ex- 
tended the practice of measuring all quantities which 
have any bearing on the efficiency or economy. Ther- 
mometers on the steam line, the condensate, the feed 
water and the oil line, U tubes and barometers for meas- 
uring vacuum, steam-flow meters installed on each unit, 
thermometers on the entrance and exit end of the econ- 
omizer, recording flue-gas temperatures and water tem- 
peratures—all these may be used to advantage in 
pointing out where the losses are greater than they 
should be and during what period the condition exists. 


MODERN BOILER CONTROL 


Illustrating the method by which boilers are controlled 
in a modern way there is shown in Fig. 6 a control board 
installed in a plant operated by a large utility company. 
Since the picture of the panel was taken the controls 
for the back dampers have also been mounted on the 
panel, so that now the fireman may observe the condi- 
tions of the fires from the boiler meters, regulate the 
stoker feeds, adjust the pressures in the ash pits ac- 
cording to the readings of the tachometers and bring 
the pressure over the fire to a slight draft by control 
of the rear damper without leaving the board. 

A similar board was installed on a companion instal- 
lation of four boilers at the same plant, but this board 
was equipped as a trial installation with CO, recorders 
on the four boilers and a boiler meter on one of them. 
As a result of this trial equipment a later installation 
of boilers in the same plant was not furnished with the 
CO, recorders. 

By comparing the CO, and boiler-meter graphs in Fig. 
2, which were made simultaneously on the same boiler, 
it will be noted that the conditions represented in one 
are closely followed in the other, but that the CO, chart 
is a little less responsive to sudden changes. In scan- 
ning the chart it will be seen that the conditions in- 
dicated from 9 a.m. to 6 p.m. are excellent, but that 
after this period the steam-flow pen fell away from the 
air-flow pen, showing that there was maintained enough 
excess air to produce one-third more steam flow than 
was actually produced. During this period the CO, 
dropped to 10 per cent while the boiler was steaming. 
These indications show that the fuel bed was not in 
good condition after 6 p.m. or that the air pressures 
were not maintained properly. 

The completeness of the information afforded by 
the boiler-room meters and their reliability have in- 
fluenced the design of many new boiler rooms toward 
remote control and the operation of all the boilers in a 
plant from a central point will undoubtedly be seen in 
the near future. As a result of the advancement in 
metering, the operation of this part of the station is 
becoming systematized and losses are being reduced 
where this is most needed. 





Inspection Tests for Electrical Equipment 


Methods Followed by Rochester Gas & Electric Corporation in Inspecting and Testing 
Generators, Relays, Oil Switches, Transformers, Distribution 
Circuits, Meters and Batteries 


By A. 8S. MacDOWELL 
Superintendent Electric Generation Rochester (N. Y.) Gas & Electric Corporation 


S THE most effective method of maintaining 
apparatus in proper operating condition 
is by regular and frequent tests, it is evident 
that the procedure adopted by the mainte- 

nance organization is of extreme importance. During 
the war period it was not possible to follow this work 
as closely as its importance warranted, and the result 
was an epidemic of breakdowns of equipment that prob- 
ably could have been prevented had the pre-war schedule 
been in effect. 

As a result of this experience the Rochester Gas & 
Electric Corporation has adopted a more vigorous main 
tenance schedule. The maintenance force, consisting 
of five men, operates during light-load periods from 5 
p.m. tola.m. These men continuously make the rounds 
of the ten stations and substations on a schedule which 
permits inspection and tests of all station electric equip- 
ment and tie lines approximately once every six months. 








TYPICAL REPORT ON RELAY TESTS AT STATION NO. 3 
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Testing and maintenance records are filed by stations 
with subdivisions for the different types of apparatus, 
such as relays, oil switches, etc. 








INSPECTING AND TESTING GENERATORS 


The procedure followed for generating equipment is 
as follows: A megger test is applied separately to the 
armature winding and to the three-phase cable between 
generator and station bus. The cable is then recon- 
nected to generator and a megger test is applied to the 
combination. Values under 1 megohm for every 1,000 
volts for which generator and cable were designed are 
considered unsafe, and the necessary steps are then 
taken to dry out equipment or locate fault. The gen- 
erator-field winding is given a leakage test with volt- 
meter to determine insulation ohmic: resistance. For 
this test the following values are considered safe: 

Less than 10 volts for field designed for 125 volts. 
Less than 25 volts for field designed for 250 volts. 
Less than 50 volts for field designed for 500 volts. 

Alternating-current generators installed within the 
last ten years have been specified with all armature leads 
brought out of winding, as shown in Fig, 1, to permit 
the use of differential relays. While a generator is 


running in parallel with other units carrying the load, 
the relays are tested by successively short-circuiting 
each current transformer connection at the relay, which 
should cause the relay to operate, tripping main and 
field switches. The minimum current in generator 
windings required to trip switches under these condi- 
tions is also noted. On older types of alternating-cur- 
rent generators equipped with reverse-energy relays 
a similar test is made by reversing current transformer 
connection at relay and noting current at which oil 
switch trips. A high-potential testing transformer is 
OW Circurt 
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FIG. 1—RELAY CONNECTIONS WHERE ARMATURE LEADS ARE 
BROUGHT OUT OF WINDING FOR DIFFERENTIAL RELAYS 


now on order for applying a 150 per cent voltage test 
to the armature winding of alternating-current gen- 
erators. This test will be made once a year after the 
seasonal peak period. 

Only two serious cases of alternating-current gener- 
ator trouble have occurred during the past ten years, 
as follows: One 3,000-kva., 11,000-volt, 25-cycle water- 
driven generator was completely burned out owing to 
the station being flooded. The field of a 7,500-kva., 11,- 
000-volt, 25-cycle turbo-generator heated, burning the 
insulation of field winding, and the insulation of a sec- 
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REPORT FOR OIL SWITCH INSPECTION AND MAINTE- 
NANCE AT STATION NO. 4 

Cleaned oil switches on tie line No. 404. Found oil O.K. Contact 
fingers either broken or badly burned. Replaced six of them 
and put in good condition. 

Cleaned oil switches on tie line No. 408. Found one tank about 
quarter full of oil (mo apparent leakage in tank). Replaced 
four contact fingers which were broken or burned. Cress-bar 
on one phase lagged behind the other in making contact. 
Put in good condition and filled tank, which was partly filled. 

Cleaned oil switches on B and C phase (A phase reported last 
week) of railway rotary. Found oil very dirty. Contacts 
broken, one missing. Wooden connecting rod on cross-bar 
loose at the top support and C phase lagged in making con- 
tact. Filled with clean oil and put in good condition. 

Cleaned oil switches on No. 403. Found oil O.K. Contacts badly 
burned. Cross-bars on B phase badly fitted. Replaced burned 
contacts and put in A-1 shape. 

Cleaned oil switches on tie line No. 414. Found oil fairly clean. 
Four broken contacts. Potential fuse burned out. Put in 
good condition. 

Cleaned oil switches on tie line No. 409. Found one phase lagging 
behind on making contact. Four contacts badly burned. 
Put in clean oil and left in good condition. 

Low-voltage release on positive breaker of Bullock generator 
mechanically defective. Replaced same. 638 
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tion of the armature winding was charred from the 
severe unbalance currents in armature phases caused 
by opening of one phase of the main transmission line. 
It subsequently developed that this unit was not de- 
signed to carry an unbalanced load in excess of 15 per 
cent. Generators with this characteristic should be 
equipped with proper balanced relay protection. 

Insulation ohmic resistance test is taken on armature 
and field windings of direct-current generators, motor- 
generators and rotary converters. All direct-current 
units are equipped with reverse-current circuit breakers, 
which are tested by reversing relay armature connec- 
tions and connecting the machine to the bus, the tripping 
current being noted. Breakers should trip at approxi- 
mately 2 per cent normal load of machine. Necessary ad- 
justments are made to secure correct operation. When 
once properly set these relays require very little adjust- 
ment over a period of years. 

Speed-limit devices are removed from shaft and ad- 
justed at the shop to operate at 7 per cent above normal 
speed. They are then reinstalied on the unit, which is 


started from the alternating-current end and cut in on 
2 I 
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FIG. 2—SWITCHING IS SO ARRANGED THAT THE STARTING CUR- 
RENT OF ROTARIES MAY BE USED TO TEST TIE LINE RELAYS 


the direct-current end. The direct-current, reverse- 
current relay is blocked and the alternating-current 
switch opened. The speed is then increased by decreas- 
ing field resistance until the tachometer records the 
speed at which the device should operate. If necessary, 
adjustments are made to secure operation at proper 
speed, but this is seldom the case, as the shop adjust- 
ment is usually correct and prevents subjecting the 
rotary to a great number of overspeed tests in adjusting 
the speed-limit device. 

Windings of all open-type generators, rotaries, etc., 
are blown out at least once a month with air at a pres- 
sure of approximately 30 lb. (2.1 kg.). In some of the 
centrally located stations where dust accumulates more 
rapidly they are blown out as often as twice a week. 
Turbo-generators equipped with an air-washing system 
have the end bells removed once a year for inspection, 
and windings, ventilating ducts, etc., are blown out at 
that time. All units are inspected by station operators 
twice a week. Short brushes are replaced, all connec- 
tions examined and cleaned, and a report is made to the 
maintenance department of details needing attention. 

Relays are first thoroughly cleaned and all mechan- 
ical defects such as poor contacts are corrected. The 
following tests are then made: 

(a) Time-limit overload relays on feeder circuits are 
tested with a cycle counter and phantom load, the for- 
mer registering the time required for the relay to trip, 
and the phantom load, supplied to the relay from a low- 
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voltage alternating-current circuit threugh an adjust- 
able resistance, showing the current values. Feeder 
circuits are set for 200 per cent load and two seconds 
time. 

(b) Parallel tie lines between stations are equipped 
with balanced discriminating relay protection designed 
automatically to segregate a faulty line without inter- 
fering with the balance of the system. These balanced 
relays are given an approximate service test, twice a 
year, by using the starting current of a large rotary to 
duplicate as far as possible trouble on one of a group 
of parallei tie lines. Station buses are so arranged that 
a rotary can be conveniently connected between any two 
tie lines, as shown in Fig. 2. In this case relays are set 
for current normally flowing from generating station to 
substation. In this method tests are taken as follows: 


PROCEDURE IN TESTING TIE LINE RELAYS 


(1) Switch 6 is opened and current fed from generat- 
ing station through switches 7, 8, 1, 2, 3, 4 and 5 to 
rotary R. Switches 3 and 4 should trip out from re- 
verse current as the current flow is toward the generat- 
ing station. (2) Switch 5 is opened and current fed 
from generating station through switches 4, 3, 2, 1, 8, 
7 and 6 into rotary R, which should trip switches 7 and 8 
from reverse current. (3) To test for unbalance, such 
as one line carrying the entire load, switch 8 is opened 
and current fed from generating station over 4, 3 and 
2 to rotary R,, tripping switch 4 from unbalanced cur- 
rent. (4) Switch 3 is opened and current fed from 
generating station over 7, 8 and 1 to R,, tripping switch 
7 from unbalanced current. 

After the relays have once been thoroughly tested at 
the time of installation to insure correct connections, 
this periodic test is very valuable, as everything is 
checked from the oil switch to the primary current flow- 
ing in the tie line. A few single tie lines between sta- 
tions are still equipped with time-limit overload relays to 
which are given a test similar to feeder relays and set 
tor 300 per cent load and two and one-half seconds time. 
Tests on generator and transformer relays are noted 
under their respective headings. ° Switch-control wiring 
is tested for grounds. 

Two interesting cases of control trouble have occurred 
during the past two years as follows: Control wiring 
at one station was connected to the exciter bus. Sev- 
eral grounds developed and fuses melted ewing to the 
unbalancing of phases of an alternating-current gener- 
ator, inducing a high voltage in the field winding which 
was communicated to the control system. The control 
bus at another station was supplied from a grounded 
Edison system which caused an oil switch to pump be- 
cause of ground developing on this particular switch 
control wiring. Control buses at all stations are now 
supplied from motor-generator sets with floating stor- 
age batteries. Oil switches are regularly tripped by 
station operators from relays instead of control switches 
when cutting a circuit out of service. This gives control 
wiring and relay connections a very frequent test. 


TIME OF OPERATION FOR OIL SWITCHES CHECKED 


Oil switches are tested with a cycle counter to note 
time required to open and close. Adjustments are then 
made to give switch time values for which it is de- 
signed. Switch contacts are thoroughly cleaned and 
any faulty contacts repaired or replaced. Oil is tested, 
and if it breaks down under 40,000 volts at 0.2 in. (5 
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mm.) spark gap, it is dried with a portable filter press 
until this value is reached. 

All auxiliary switches on oil-switch-operating mecha- 
nism are cleaned and adjusted. Switch arcing tips are 
changed approximately every two and a half years. 
The most usual trouble is that of contacts working out 
of alignment owing to loosening of various parts of 
the switch mechanism. Very often this trouble can be 
detected by unbalanced ammeter readings on phases of 
circuit, but frequent inspection is particularly necessary 
in the case of oil switches. 


CARE OF TRANSFORMERS 


All station transformers receive a megger test from 
high-tension winding to ground, low-tension winding to 
ground and also a test with combined high and low 
tension windings to ground. Terminals and bushings 
ure then cleared and the megger test is repeated. Oil is 
tested, and if breakdown occurs at less than three times 
the operating voltage of transformer, it is brought up to 
a standard with the filter press. All oil which has -re- 
mained in the transformers over one year is passed 
through the filter press. All lowering transformers are 
equipped with differential relay protection, and a test 
is taken similar to the one described in connection with 
alternating-current generator relays. 

Cooling coils of water-cooled transformers are in- 
spected, and any accumulated sediment or scale is re- 
moved with a 10 per cent solution of muriatic acid. 
Considerable trouble has been experienced with iron 
cooling coils becoming plugged where copper coils under 
the same condition remained open. For this reason 
copper coils have been adopted by this company as 
standard for all future equipment. 

No recent cases of power transformer trouble have 
developed with the exception of excessive temperature 
on six 5,000-kva., 11,000/4,150-volt, 25-cycle water- 
cooled transformers. This was due primarily to faulty 
design and was corrected by cutting additional slots in 
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each cell are tested with a bank of lamps. If any 
one cell shows a light and cannot be repaired, it is 
returned to manufacturer to be recoated. 


RULES FOR TESTING DISTRIBUTION CIRCUITS 


Are circuits are given daily tests as indicated by the following 
rules governing testing of series street-lighting circuits: 

All circuits except as hereinafter stated should be tested as 
follows: Immediately after shutting down circuits in the morning, 
between 12.15 p.m. and 12.45 p.m., at 4.15 p.m. and each hour 
thereafter, and a final test one-half hour before starting time. 

Be sure all connections to testing equipment are properly made. 


Test for Live Cross (Fig. 3) 


This test should be made before any other by flashing both 
sides of each circuit to a dead ground. The ground wire should 
be used on the end of a pole not less than 3 ft. (1.5 m.) long 
and should be applied to the jaws of the high-tension testing 
switches, they being the uninsulated point furthest removed from 
the operator. 

A live cross will be indicated by a flash when breaking contact. 

Provided that a circuit is found to be crossed with a live wire, 
the voltage of the cross should be ascertained by use of a lamp 
bank provided for the purpose. 

No other test should be applied to the circuit until the cross 
is reported clear by the line dispatcher. 

Tests for Grounds (Fig. 4) 


Insert the low-voltage test plugs alternately in first the positive 
(+), then in the negative (—) side of the circuit. A ground 
will be indicated on either side of the circuit by a slightly reduced 
light on the low-voltage test lamps. 

Test for Opens (Fig. 4) 

Insert both testing plugs in positive (+) and negative (—) 
sides of the circuit. An open circuit will be indicated by a dark 
lamp (no light) on the low-voltage testing lamps. Provided that 
a circuit is found to be open the Edison current should be applied 
direct to the positive (+) side and a dead ground to the negative 
(—) side to assist in locating the trouble. 

High-Voltage Test (Fig. 5) 

The high-voltage testing equipment may be used for closing 
open circuits between 12.15 p.m. and 12.45 p.m. and at 4.15 p.m. 
or any time thereafter until cutting-out time in the morning. It 
should never be applied to a circuit at other than the time speci- 
fled without previous arrangement with the line dispatcher. 

To Use High-Voltage Test 

First—Be sure workmen are clear from the testing equipment. 

Second—Make same alive by closing the low-voltage hand- 
operated switch. This operation makes the testing transformer, 
the high-voltage test bus and the high-voltage test switches (one 
of which is placed just above each circuit) alive with 2,400 volts. 
If when testing for open circuits with the low-voltage plugs a cir- 
cuit is found to be open, remove the low-voltage plugs from the 
circuit and close the high-voltage test switch directly over that 
circuit with a switch hook provided for the purpose. A closed 
circuit will be indicated by a full candlepower light on the series 
lamp bank. 

The results of all tests should be reported promptly by tele- 
phone to the line dispatcher. 

No current of any voltage should be applied to any circuit being 
“held” except on instructions from the line dispatcher. 

Gloves and goggles should always be worn by operators when 
testing are circuits. 
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LEFT, CONNECTIONS USED IN TESTING FOR LIVE CROSS. CENTER, LOW-VOLTAGE TEST CONNECTIONS USED IN TESTING FOR GROUND. 
RIGHT, HIGH-VOLTAGE TEST CONNECTIONS USED FOR CLOSING OPEN CIRCUITS 


the iron core to improve oil circulation. Arc transfor- 
mers receive a megger test (both primary and second- 
ary coils). 

Voltage drop is taken across primary and_ sec- 
ondary coils to detect short circuit. Induction feeder 
regulators have a megger test similar to that given to 
regular station transformers. The oil is tested and con- 
tact-making voltmeters, as well as all auxiliary equip- 
ment, are carefully inspected and cleaned. 

Cones of electrolytic lightning arresters are removed 
from the tanks. Electrolytic lightning arresters and 


These tests are of great value in reducing the cost of 
maintenance by advising the line repair men of the ex- 
act nature of the trouble. The high-voltage test is a 
great economy as it very often closes an are circuit 
which the Edison test shows to be open at the lamp and 
thereby saves the line trouble men an unnecessary trip. 

To insure continuity of operation on an underground 
system it is very desirable to have a routine system 
of testing the important cables which will disclose de- 
fects at such times as these can be repaired without 
interference with service. The more frequent causes of 
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cable trouble are surges, broken insulation at duct en- 
trances, defective joints and mechanical injury due to 
work in streets by gangs laying or repairing gas, water 
or sewer piping. 

With the method of testing at present employed, it 
is necessary to disconnect both ends of the section of 
cable under test and to clear it of all connected appa- 
ratus. The cable is then tested with a megger, the insu- 
lation resistance of the cable being measured by megger 
from each conductor to ground and between conductors. 
A defect is more likely to be discovered from an un- 


SCHEDULE FOR TESTING METERS 





Rated capacity 


Should Be Tested at Least Once in Every 
Direct-current meters 
Exceeding 450 amp... . ai Six months 
Exceeding 200 amp. to 450 amp. 
inclusive. ; Twelve months 
Exceeding 25 amp. to 200 amp. 


Eighteen months 


inclusive. . 
Twentyefour months 


25 amp. and less é 


Alternating-current meters: 
Single-phase— 
Exceeding 25 amp. Twenty-four months 
25 amp. and less Thirty-six months 
Polyphase 
Exceeding 150 amp Twelve months 


150 amp. and less Twenty-four months 


Single or polyphase meters installed on circuits having a voltage 
of 2,000 volts and over should be tested at least once every 
twelve months. 








balance of readings than from the absolute values of 
insulation resistance obtained, as the latter vary greatly 
with the temperature of the cable. The following read- 
ings were obtained on a 4,100-volt, three-phase, paper- 
insulated, lead-sheathed cable, 2,500 ft. (762 m.) long, 
on which there was a defective joint. A, B and C are 
the phase conductors: 

A to ground, 8 megohms; A to B, 35 megohms; 

B to ground, 25 megohms; B to C, 60 megohms; 

C to ground, 40 megohms; C to A, 55 megohms. 


The following readings were obtained on a similar 
cable having a cracked insulator on the cable side of a 
station disconnecting switch: 

A to ground, 50 megohms; A to B, 50 megohms; 
B to ground, 2 megohms; B to C, 40 megohms; 
C to ground, 30 megohms; C to A, 80 megohms. 


Surges are productive of trouble by breaking down 
a cable at its weakest point. To test the ability of cable 
to withstand surges due to ordinary switching oper- 
ations, it is necessary to subject it to an overvoltage test. 
To carry out such tests this company has on order a 
132-kva., 24,000-volt testing transformer with induction 
regulator voltage control. With this equipment it is pro- 
posed to test all important cables every six months, sub- 
jecting 11,000-volt cables to 75 per cent overvoltage and 
4,100-volt cables to 100 per cent overvoltage. Megger 
tests will still be made monthly according to the prac- 
tice now followed. 


PERIODIC TESTING OF ELECTRIC METERS 


For the reason that each type of electric meter must 
be passed on and accepted by the Public Service Com- 
mission before it can be used in New York State, the 
selection of meters is not so serious a problem as it was 
a few years ago, before the commission had been vested 
with this authority. 

Direct-current meters will not maintain their accu- 
racy without readjustment over as long a period as the 
alternating-current meters, on account of the brushes 
and commutator and heavier moving element. There- 
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fore it is necessary to test the direct-current meters 
more frequently than the alternating-current meters. 
Electric meters generally are tested in accordance with 
the schedule which is printed in the left-hand 
column. 

Careful records are kept of batteries on regular forms 
giving gravity of each cell, etc. Low cells are im- 
mediately inspected, repaired and recharged with indi- 
vidual booster. 
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Protection for Public Utility Investment 


To the Editor of the ELECTRICAL WoRLD: 

Sir: I am unable to concur wholly with the editorial 
in the Aug. 21, 1920, issue of the ELECTRICAL WorRLD, 
page 366, entitled “Danger in Valuations at Present- 
Day Figures.” I feel that the attempts to socialize 
or sovietize the utilities have progressed too far. There 
is little difference in principle between municipal own- 
ership and a guaranteed return upon construction cost. 
The only nominal difference is in the apparent control 
of the management of the property. The element of 
private risk which carries with it the hope of private 
gain and the fear of private loss is the mainspring 
of initiative and personal efficiency, which are regarded 
as the principal and moving causes for the industrial 
efficiency and large-scale production and distribution 
for which United States business methods are famous 
all over the world. 

Of course the man who already has his money in a 
public utility property which has been in charge of a 
weak, compromising management would much prefer 
a guarantee upon the actual expenditures, be they wise 
or otherwise. In these times, with the present price 
conditions, the local politicians would undoubtedly prefer 
it, and particularly if with the current “service-at-cost 
plan” they get the right to control the political situa- 
tion and have the property operated and managed in 
accordance with their own ideas of what is most to be 
desired. 

Such a course, however, means the end of progress 
so far as public utilities are concerned. While the 
“service-at-cost plan,” including a valuation of the prop- 
erty based on costs, may be all right where intolerable 
conditions and a complete wiping out of an honest in- 
vestment, honestly made, seem likely, the true remedy 
is higher returns, less fixed-charge financing and a 
fighting Anglo-Saxon management which will not give 
up its rights guaranteed by the Constitution of the 
United States, and particularly the Fourteenth Amend- 
ment, until the last word has been said by the last 
court in the land, and even when that has been done 
will continue to work with public opinion in city coun- 
cils and legislatures until money invested in public 
utilities is accorded the same recognition and protec- 
tion as is true of money in farms, lands, factories and 
banks—no more and no less. H. C. Hopson. 

New York City. 
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Station and Operating Practice 


A Department Devoted to Problems of Installation, 
Operation and Maintenance of Equipment for Economical Generation and 
Distribution of Electrical Energy 





Street-Lighting Maintenance 


Cost Analyzed 


LEVEN hundred and sixty-nine 4-amp. magnetite- 
arc lamps and 613 luminous arcs of the 6.6-amp. 
size were operated in an Eastern city during the year 
ended June 30, 1920, at a total expense for maintenance 
of $37,160. The service required an input of 3,604,480 
kw.-hr., delivered at an energy cost of $41,250, making 








ANALYSIS OF STREET-LIGHTING COSTS 


— Magnetite Lamps — — Luminous Arcs 

er Per 
Total Lamp Total Lamp 
Wages, trimmers. $1,357.82 $1.16 $1,243.78 $2.03 
Wages, patrolmen 3,797.54 3.25 625.77 1.02 
Wages, repairmen 2,242.15 1.92 847.18 1.38 
Materials, repair 944.61 81 1,082.68 1.76 
Globes 1,506.50 1.29 803.79 1.31 
Electrodes. . 2,117.70 1.81 2,547.29 3.37 
Rectifier tubes 2,705. 83 2.30 2,076.72 3.37 
Wages, line repairs 2,154.90 1.84 0.00 0.00 
Wages, underground 3,549.42 3.05 707.29 1.15 
Materials, line repairs 1,222.79 1.04 0.00 0.00 
Materials, underground repairs. 2,527.60 2.16 429.45 70 
Tools 1,948 13 1.67 811.72 1.32 
Total maintenance $26,074.99 $22.30 $11,085.67 $18.01 

Energy used, at bus, kw.-hr 2,399,941 1,204,540 


Cost of energy at bus, kw.-hr 1. 145 cents 
Total cost of energy $27,500 $23.50 
Total operating and maintenance 

Combs. sss $53,574 $45.80 


1.145 cents 
$13,750 $22.40 


$24,835 $40.44 


a total service cost, excluding fixed charges, of $78,410. 
The fuel cost was $0.0084 per kilowatt-hour, with coal 
costing an average of $7.17 per ton during the year. 
The segregated costs of maintenance and operation 
are shown in the accompanying table. 

The magnetite lamps burn nightly from sunset to 
dawn. About two-thirds of the ornamental units burn 
until 1 a.m. nightly, the remainder until dawn. The 
magnetite arcs were employed in general street illumi- 
nation and the luminous arcs in the ornamental light- 
ing of the down-town district. 


Serving 6,600-Volt Load Over 66,000- 
Volt Line in Emergency 


66,000-VOLT line, 22 miles (35.4 km.) in length, 

was used to deliver its normal load at 6,600 volts 
in a recent emergency of the Northwestern Power & 
Manufacturing Company. While this caused a very 
large voltage drop in the 66,000-volt line, customers 
were kept supplied with energy in spite of the burn- 
out of the transformer station usually supplying 66,000 
volts to the line. The power for this line is normally 
transmitted at 66,000 volts from a plant near Port 
Angeles, Wash., to Bremerton, about 30 miles (48 km.) 
distant. The transmission line crosses Hood’s Canal, 
stepping down to 13,200 volts by means of a transformer 
station on one side of the canal and up again to 66,000 
volts on the other side of the canal, the 13,200-volt 
connection being through a submerged cable. The 
energy is then transmitted at 66,000 volts about 22 miles 





to Bremerton, where it is stepped down to 2,300 volts 
for local distribution. Some power is stepped up to 
6,600 volts to serve the city pumping plant, Fort Ward 
and other outlying districts near Bremerton. Also about 
half way between Bremerton and Hood’s Canal a tap is 
made to feed Torpedo and Radio Station by stepping 
down to 6,600 volts. 

The emergency scheme of supplying energy was neces- 
sitated by the burning down of the transformer station 
on the Bremerton side of the canal. When this sub- 
station burned connection was made directly from the 
12,000-volt cable to the 66,000-volt transmission line. 
The 66,000 /2,300-volt transformers at Bremerton were 
cut out of the line, and the 66,000-volt line was con- 
nected to the original 2,300-volt line. This 2,300-volt 
line was then connected to the high-tension side of the 
6,600/2,300-volt transformers in Bremerton, and the 
load at Bremerton was connected to the 2,300-volt side 
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SCHEME SHOWING HOW LOAD WAS CARRIED AT 6,600 VOLTS 
OVER A 66,000-VOLT LINE 


of this transformer. When voltage was put on the 
transformers at the canal they delivered about 12,000 
volts to the canal cable. There were no transformers 
between this cable and Bremerton, but owing to the 
high resistance of the line the voltage at Bremerton 
dropped down to 6,900 volts with 1,000-kva. load. 

By means of a 500-kva. synchronous motor and a 
voltage regulator the voltage was raised to normal. 
However, in order to hold it fairly constant under a 
load varying from 200 kw. to 800 kw. on the two 
250-kva., 6,600/2,300-volt transformers, a series booster 
was connected reversed in the 2,300-volt line and this 
was regulated by hand. The Northern Pacific Service 
Company also carried some of the load on its steam 
plant. The 6,600-volt circuits leading to Fort Orchard, 
Fort Ward and the city waterworks were connected 
directly to the incoming line. 

At Key Port a load varying from 25 kw. to 250 kw. 
at 6,600 volts was carried by bucking down the voltage 
at that point. As this point was about half way between 
the canal and Bremerton, the voltage on the line was 
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approximately 9,000, and therefore it had to be bucked 
down about 2,400 volts. 

The chief difficulty with this arrangement was that 
any trouble on the 6,600-volt system with fuse protec- 
tion only kicked out the automatic switch at the canal, 
and the voltage had to be lowered in order to get this 
back into service. This was done by fixed rule without 
waiting for telephone communication. As soon as the 
switch was out voltage was lowered to about 50,000 volts, 
the load at Bremerton was taken off the line, the syn- 
chronous motor was started, and when this motor was 
back on the line the plant was again brought to normal 
voltage. ARTHUR L. LOFSTRAND. 
Northwestern Power & Manufacturing Company, 

Port Angeles, Wash. 


Surface Condenser Maintenance Where 


Scale Forms on Tubes 


S A VARIATION of an inch in vacuum at the 
turbine exhaust may make a difference of a pound 
or more in the water rate of a modern turbine, it is 
readily seen that maintenance of the condensing 


CONDENSER REPORT - WATERSIDE STATION #2 


Turbine # —_ 


Lead Kw. 23000 
vacuum at Condenser 

Top (in.mercury) 9.95 
Vacuum at Condenser 
Bottom(in,mercury) 9.2? 
Vacuum at Dry Vacuum 
Pump (Pump suction 
valve closed) 29.72 
Ciroulating Water 
Inlet Temp.des.F. $7.0 
Circulating Water 
Outlet ,deg.F. 49.0 
Hot Fell Temp.deg.F 7°.0 


Air Leakage, Cu. ft. 
per min. 2.06 
Circ.Water,gal.per 


min. 46,000 27, 200 15, 850 


Vacus corrected to 8% in. 





FIG. 1—REPORT OF TESTS FOR LOCATING POSSIBLE TROUBLE 
ON SURFACE CONDENSER 


apparatus in the best possible operating condition is of 
vital importance to a power plant. 

The first requirement in maintaining condensing effi- 
ciency is a means for knowing immediately when the 
vacuum falls below normel and to what part of the 
condensing apparatus the lowered operating efficiency is 
due. In order to keep the condition of this apparatus 
constantly before the engineers of the New York Edison 
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Company, hourly log records are kept of the vacuum and 
the water and steam temperatures which control the 
vacuum. Hourly tests are also made by the oiler of the 


percentage of sea 

water leaking into ge 
the condenser. In rf 
addition, a test is os 
made once a week && 
which shows in de- 38 
tail the condition of ee 
all parts of the ap- 5& 





paratus. A_ report 
of this test (Fig. 1) 
gives virtually 
everything needed 
to locate any trouble. 
If the vacuum at the top of the condenser is normal, 
there is no necessity to look further; but if it is low, the 
reason is usually apparent from the other items of the 
report. For example, if the shut-off vacuum at the dry 
vacuum pump is low, the pump should be examined, the 
trouble located and necessary repairs made to bring its 
performance to normal. If the air leakage is high, the 
first opportunity should be taken to fill the condenser 
with water and locate and repair the leaks. The amount 
of air leakage which will begin to affect the vacuum 
varies, of course, with the type and size of air pump, but 
with the pumps in use at the Waterside stations a leak- 
ge of about 8 cu.ft. (0.2 cu.m.) per minute begins to 
ive trouble. For making air leakage test a gasometer 
of about 25 cu.ft. (0.7 cu.m.) capacity is connected to a 
header into which the discharge of each of the air pumps 
may be turned and the time necessary to fill the gasome- 
ter is noted on a stop watch. When other than the re- 
ciprocating type of air pump is used, it is necessary to 
have one reciprocating pump which can be connected to 
any of the condensers while the test is being made. 

Tf the temperature rise of the circulating water is 
excessive, it indicates either that the circulating pump 
is not operating properly or that the tube sheets are 
covered with trash. 

If the vacuum is still too low, even when the air pump 

ulls a good vacuum when shut off, and air leakage 
and temperature rise of circulating water are normal, 
it will usually be 
found that there is 
somenon-conducting 
material on the cool- 
ing surface. With 
some condensing 
waters this material 
will be soft mud 
which can be blown 
or brushed from the 
tubes. At the Water- 
side staions the diffi- 
culty is mainly with 
the hard scale which 
does not yield to 
brushing or blowing. 
The decrease in heat 
transmission or condenser tubes after extended service 
is shown in Fig. 2. This scale is removed by peri- 
odically sand-blasting the inside of the tubes by the 
use of the apparatus shown in Fig. 4. The operation 
is as follows: The water supply is cut down to a 
very small stream, the nozzle is inserted in the end 
of the condenser tube, a quart of clean, dry, sharp 


Number of Hours in Service in Condenser 


FIG. 2—DECREASE IN HEAT TRANS- 
MISSION ON ACCOUNT OF SCALE 
IN CONDENSER TUBE 
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FIG. 83—-SHOWS SUPERIORITY OF 
SAND-BLASTING CONDENSER 
TUBES OVER BRUSHING 


SEPTEMBER 25, 1920 


sand is poured into the funnel and the air cock is opened 
wide. About twenty seconds is required to drive a quart 
of sand through the tube, and one operator can clean 
from 100 to 200 tubes per hour. The effects of brush- 
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FIG. 4—SAND-BLASTING OUTFIT FOR CLEANING 
CONDENSER TUBES 


SCALE FROM 


ing and sand blasting dirty condenser tubes may be 
compared in Fig. 3. Sand blasting frequently increases 
the vacuum at the top of the condenser 0.5 in. to 1 in. 
(1.3 em. to 2.5 cm.). EDWIN B. RICKETTS, 
Assistant Chief Operating Engineer. 
New York Edison Company, 
New York, N. Y. 





Seventeen Rules for Efficient Boiler-Plant 
Maintenance and Operation 


HESE concise rules followed by the firemen of 

twenty-eight coal-firing plants in the Middle West 
have given remarkably good results, and thus might be 
of general application: 


1. Stop all air leaks in boiler settings and flue doors. 
Leaks can be very easily found with a lighted candle. Air 
should be admitted to a furnace through the fuel bed and 
«xt no other place. 

2. Keep boiler tubes free from soot and scale both 
inside and outside. Special attention should be given to 
the regular cleaning of flues and tubes. 

3. Keep side walls and bridge walls free from ashes 
and clinkers; these retard the draft, cut down the avail- 
able grate surface and cause a waste of fuel. 

4. Keep ash pits cleaned out at all times; if they are 
full of ashes, not only is the draft retarded but also the 
grate bars are burned out more quickly. 

5. Experiment to determine the draft required to burn 
the fuel to the best advantage. 

6. Fire little and often rather than a large amount 
less frequently. By such firing it is easier to prevent 
holes from forming in the fire and better fuel economy 
results. Holes appearing in the fuel bed should be imme- 
diately filled up with fresh coal. 

7. Do not fire large lumps of coal. These should be 
broken up to the size of a man’s fist before firing. Air holes 
form around a large lump, and it is also harder to spread 
an even fire with large lumps than with smaller pieces. 

8. Use the poker or slice bar as little as possible to 
minimize carrying unburned coal down into the ash pit. 

9. Watch the ashes after cleanout periods to determine 
whether all the coal is being consumed as well as it can 
be. A simple test for determining the presence of unburned 
fuel in ashes is to pour water over them; the ashes will 
be red and all unburned coal or coke will show itself 
immediately. 

10. Use the damper as much as possible to control the 
fire and the steam pressure. 

11. Keep the hand-fired grates or automatic stokers 
in repair at all times. Be sure the great bars are not 
warped and twisted out of shape, allowing coal to fall 

through into the ash pit. Be sure the fronts around 
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stokers are not allowing excess air to go into the furnace 
over the fire. 

12. Use draft gages on boilers. Determine the draft 
which gives the hottest fire and maintain it at all times. 

13. Keep no more boilers on hot banks than are abso- 
lutely necessary to carry the load during a peak. Be sure 
that the boilers are banked in the most efficient manner. 

14. Keep the steam leaks about the plant down to a 
minimum and give special attention to see that all small 
valves, drips, drains and traps are tight and not leaking 
live steam. 

15. Make sure that the most is got out of the exhaust 
steam from pumps and auxiliaries. See that the overflow 
valve on feed-water heaters is not leaking and wasting 
hot water. 

16. Keep the boilers in fit condition by thorough clean- 
ing and repairing. A boiler should never be put back on 
a load after having been taken down for cleaning or 
repairs until it has been thoroughly inspected and all 
defects have been remedied. Irregularities noticed in any 
boiler during the time it is on the load should be noted in 
the log in order to be sure that they are taken care of 
when the boiler comes down for cleaning or repairs. 

17. A plant should at all times be c’ean. A dirty and 
ill-kept plant is virtually always an inefficient one. A clean 
plant not only indicates that the plant is being cared for 
but that the man in charge is trying to run the plant 
cfficiently. 

Union Electric Light & Power Co., 

St. Louis, Mo. 


E. H. TENNEY, 
Chief Engineer of Power Plants. 


Meter Block Which Speeds Testing 


ORE than 100 per cent increase in speed of meter 
testing with the same number of men has been 
accomplished through the use of the meter test block 
illustrated, which has been developed by the Connecticut 
Light & Power Company. This rapid testing is made 
possible by the spring connection block, which auto- 
matically makes the proper connections when the meter 
is put down on the three prongs shown in Fig. 1. 
The test block is of wood drilled to receive three rods 
and three single-screw connectors, B, so that the screws 





CONNECTIONS ARE MADE BY SETTING METER DOWN ON 
THREE SPRING PRONGS 


are accessible for connection between the leading-in 
wires and the rods. The rods, C, may be taken from a 
discarded meter but they must be straight. A piece of 
fiber or hard wood, D, is drilled so that the rods make 
a sliding fit, and all holes should be drilled on a drill 
press as it is difficult to get them straight and parallel 
with a breast drill. E shows end pieces cut from an old 
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meter disk; F shows springs to hold the rods tight 
against the meter screws—each spring acting against 
two washers, W, the upper one soldered to the rod, the 
lower one soldered to the connecting wire, allowing the 
rod to slide through. To hold the meter solid a split 
block is used instead of hanging the meter on a screw. 





¥ 
Meter 
A ~<0utline 
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Section A-A 
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DETAILS OF SPRING-CONNECTING PRONG AND 
1. ETER-HOLDING BLOCK 


This is shown in Fig. 2 and is of hard wood in two parts 
G and H. Part G is fastened to the test board, while 
part H revolves around the screw /, being held in place 
when closed by a spring J, which snaps over part G. 
The spring is fastened solidly to piece H and does not 
move relative to it. Lamps used for loading the meter 
are placed back of the board. 

In operation a meter is placed on the block so the rods 
enter the terminal holies, H is swung down and the 
spring J snapped over part G. The service switch S 
and the double-throw switch at the left are closed, the 
latter to the left for light load and to the right for full 
load. This method may be used with any rotating 
standard, but in case the standard has a switch for 
changing current coils, a jumper is placed across 1 and 
10 on the test board, when the procedure is as outlined 
above. 

This board was designed for General Electric type 
I-14 and Fort Wayne K-5 meters, which are the meters 
most commonly used by this company. Other meters 
are hung from a screw and flexible leads are brought to 
them, but if desired a similar block might be built to fit 
any type of meter. D. A. MCNULTY 

Waterbury, Conn. 


Effects of Multiple Grounds on 


Transmission Systems 


HOUGH engineers have generally agreed that 
grounded neutrals are advisable for transmission 
and distribution systems, the value of more than one 
ground is not clearly understood. The principal reason 
for multiple grounds is, of course, to insure that even 
if part of the system is cut off by trouble or otherwise, 
the remainder of the system will still have a grounded 
neutral. It also has the effect of reducing the length 
and impedance of the path for the short-circuit current 
and insures that the grounded line is brought to approx- 
imately zero potential from an accidental ground. The 
ground current is likely to cause telephone interference 
in case of short circuit, whether one or more than one 
grounded neutral is used, but a ground on an isolated 
system will also have the same effect. Fear of telephone 
interference under normal operation has undoubtedly 
been a factor of some importance in discouraging the 
use of more than one neutral ground. 
If the low-voltage side of the transformers is con- 
nected delta, troubles from this source are not probable, 
although there have been some cases reported in which 
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even with this delta winding neutral currents have cir- 
culated of sufficient magnitude to cause serious disturb- 
ance. A circulating current could be produced from one 
of three causes: (a) An unbalanced voltage due to a 
difference in the three legs of the transformer; (b) an 
unbalanced current due to a single-phase load, and (c) ‘a 
difference in the characteristics of the transformers or 
generators at each grounding point, resulting in a small 
residual third-harmonic voltage. 

In case “Y-Y” transformers were used with grounded 
neutral and there was a delta-Y bank on the system also 
with grounded neutral, then there would be a tendency 
for the third-harmonic magnetizing current of the 
“Y-Y” bank to circulate between the two banks of trans- 
formers. If the “Y-Y” transformer is a three-phase, 
three-legged core-type unit, the third-harmonic mag- 
netizing current will be greatly reduced, and hence also 
the circulating current that can be obtained. A number 
of transmission systems are operating with more than 
one neutral ground, but the evidence as to the value of 
such operation and as to the danger of telephone inter- 
ference is not at all conclusive. Where there are so 
many variables actual experience is an extremly valuable 
supplement to purely theoretical considerations in 
determining to which of the many factors the most 
weight must be given. ROBERT TREAT, 

Engineer Power and Mining Department, 
General Electric Company, 
Schenectady, N. Y. 





Determining Average Fuel Cost in 


Combination Coal and Oil 


IXED plants burning both coal and fuel oil bring 

to the power-station accountant the problem of 
ascertaining the average periodical cost of fuel, whether 
monthly or otherwise. An example of an unusually 
clear-cut computation of this kind is afforded by a 
central station whose April, 1920, generated output was 
13,771,680 kw.-hr. and which burned during the month 














418.506 gal. of oil and 10,578.11 tons of coal. The 
method of determining the fuel cost follows: 
Per Ton Tons Cost 

Coal on hand, April ine eonrgedegkt sa 17,338.64 $150,013.27 
Coal received during April................ 5 9,018.15 73,958. 54 

Total.... SORE AERIS vrais at A ibs otic ate wheal 26,356.79 $223,971.81 
Weighted average price per ton ; Sere Se Aa eee, 
Price adjustment for heat units, including 

oil. . Pe cocee boc b Genial . 

Delivered to bunkers, burned in April. 10,578.11 $89,882.20 
Oil burned during April............... 2,015.51 12,570.01 

Coal equivalent at $6.236*............ $8.135 12,593.62 $102,452.21 
Handling, storage, etc $3,024. 85 | 0.316 
Losses 322.60 { 
Insurance..... 173.92 ) 
Ses 5:05 seen 875. 08 0.099 ee eeees 4,396. 45 

Carrying charges (coal)... $4,396.45 Py x 
Cost delivered to bunkers (burnedin April) 8.550 $106,848 . 66 
Price adjustment for heat units, including 

RE rr ee EP DE vicina neat) Ghteeoue. 

Cea RO RNis os EP ATES, Gees) tee Bai! 


* The coal equivalent is obtained as follows: Gallons oil burned, 418,506; 
pounds per gallon, 7.951: B.t.u. per pound oil, 18,497; B.t.u. per pound coal, 
13,633; cost of cil burned, $12,570.01. 418,506 x 7,951 & 18,497+ 13,633= 
ve or 2,015.51 coal-tons, $12,570.01 + $2,015.51 = $6,236, cost of oil per 
coal ton. 

Adjustment for heat units, including oil: Tons coal burned, 10,578.11; heat 
wath serene for coal per ton, $0.528; total tons both coal and oil burned, 

eae (10,578.11 X 0.528) + 12,593.62 = $0. 443 








Adjustment for heat units, including oil: Tons coal 
burned, 10,578.11; heat unit adjustment for coal per 
ton, $0.528; total tons both coal and oil burned, 
12,593.62; (10,578.11 & 0.528) —- 12,593.62 — $0.443. 
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Industrial Applications 


The Economical Utilization of Electrical Energy 


in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 





Two Motors Connected in Parallel 
Drive Same Load 


Y INSERTING resistances in series with the arma- 

tures of two machines shown in the drawing they 
were made to drive the same shaft without trouble. 
These two 20-hp., 230-volt, 1,200-r.p.m. shunt motors 
were connected in multiple with the fixed resistance of 
0.38 ohm in each armature circuit. One field rheostat 
was used to control the field circuits of both motors. 
A variable resistance was so arranged that it could be 
used for dynamic braking. Even distribution of the 
load between the two motors was obtained by trial 
by shifting the brushes of one of the motors. The 
readings of the motors after adjustment were: 








Motor No.1 Motor No. 2 
Armature Armature Armature Armature 
Volts Amp. Volts Amp. 
RN oo o's. ela donee ww 8.7 232 10.7 
camer fame <P er 5 a ee $9.0 217 49.8 
use 0 dst wins dni) 4 882 99.0 192 94.0 
Line volts, 235. 


The low voltage across the motors at ful! load was 
due to the resistance in the armature circuit. 

It was necessary to use two motors on this drive as 
the pulleys available were not large enough to transmit 
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TWO MOTORS OPERATED SATISFACTORILY IN PARALLEL 
WHEN CONNECTED AS SHOWN 


the power through a single drive. Probably two 115-volt 

motors connected in series would have been preferable 

to connection used, but no such motors were available. 
Ampere, N. J. EUSTACE C. SOARES. 


Pointers on Maintenance and Use of 
Edison Batteries 


EEPING the battery temperature below 115-deg. 
Fahr. (46-deg. C.) during charge and maintaining 
proper height of electrolyte are the most important 
requirements for satisfactory operation of alkaline, or 
Edison, storage batteries. For highest efficiency the 


temperature of charge and discharge should take place 
between 75 deg. and 115 deg., the maximum being at 
95-deg. Fahr. (35-deg. C.). 

Batteries may be charged by either the “constant- 
current” or the “tapering-current” method. In using 
the constant-current method, if the battery is totally 
discharged, recharge at the normal rate for seven hours; 
if half discharged, recharge at normal rate for one-half 
of seven hours, etc., in proportion. If the extent of the 
previous discharge is unknown, charge at normal rate 
until the voltmeter reading has remained constant for 
thirty minutes, at about 1.8 volts per cell, with normal 
current flowing. The use of an ampere-hour meter on 
each battery is recommended. It should be set to oper- 
ate 20 per cent slow on charge. 

If the tapering current method is used, the rate should 
be set high enough above the normal (about 50 per cent 
above in most cases), so that as it decreases owing to 
the rise of battery voltage it will average normal. The 
time should be the same as though the rate were con- 
stant at the normal value. By this method the rate will 
automatically taper until at the end of the charge it will 
be considerably below normal. 

When a new battery is installed and ready for service, 
it should be charged for twelve hours at the normal rate. 
This long charge must be repeated after thirty days’ 
service and again after sixty days’ service. Before 
starting an overcharge the battery should be discharged 
completely and the solution brought to the proper level. 

Provided that the temperature of the solution, in cells 
near the center of the battery, does not rise above 115- 
deg. Fahr., the battery may be boosted at high rates 
during brief periods of idleness, thereby materially 
adding to the charge. The following figures may be 
used under average conditions, but values that will not 
cause excessive heating must be determined in each case 
by experience: 

Five minutes at five times normal rate. 
Fifteen minutes at four times normal rate. 
Thirty minutes at three times normal rate. 
Sixty minutes at two times normal rate. 

Frothing at the filler opening is an indication that the 
boosting has been carried too far (if the solution is at 
the proper height), and the high rate should be dis- 
continued at once. 

It is not advisable to charge at less than the normal 
rate except toward the end of a tapering charge. 

The Edison storage battery differs from other types 
in that the ampere-hours delivered are constant, if the 
entire charge is taken out and the voltage carried to 
zero, regardless of the rate of discharge. The total 
energy output diminishes with the rate of discharge 
owing to the lower voltage at the higher discharge rates. 

The capacity for any given rate of discharge varies 
with (a) the temperature of charge, (b) the temperature 
of discharge, (c) the length of time the battery stands 
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idle after charge, (d) the density of the electrolyte, and 
(e) the age of the battery. 

The capacity of the Edison storage battery increases 
with the number of cycles of charge and discharge 
through which it passes, up to about the fiftieth cycle, 
and there remains practically constant until near the 
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VOLTAGE OF EDISON BATTERY ON CHARGE AND DISCHARGE 


Charge Discharge 
Voltage per Cell Voltage Voltage 
NY Watt aid « y 5id)ég Feld te bl wis AlAs W Gala oS 1.67 1.30 
ND ten oe haa 6. hae es Agia gi eee Bree 1.67 1.28 
EES & sale les Oe o URES Oe hao ea ci hwes 6 1.68 1.22 
NE Sata iin, cn'vg, ns BGhO whieh ia & Bik oe we 1.68 1.19 
Per os 5 aga soa whee Sk eee ec © 1.69 Lad 
ee ee ee een Pee ee ee Aaa 1.12 
Six hours se kaa Se & ee as G oa Oe Oe ON re aad ye 
OI REE 5s Bae ik oe Alle be So wwhe Ebene 6 1.82 SEs ly 
Normal charging time, seven hours for “A” type, 4.75 hours 


for “G. 


end of the six hundredth cycle, after which it begins to 
diminish gradually. An important characteristic of this 
battery is its ability to store a considerable amount of 
energy in excess of the normal capacity if a prolonged 
overcharge be given it. This excess may amount to as 
much as 40 per cent of the normal battery capacity. It 
is the opinion, however, that continual rapid rate of 
charging will reduce the life of the battery 50 per cent. 

If a battery is charged by the tapering-current method, 
watering will usually be required about once a week in 
normal operation. If a constant current is employed 
for charging, watering may be required about twice a 
week. If this is found insufficient, it is an indication 
that the battery is being charged too much. 

The proper height of the solution is 4 in. (1.2 cm.) 
above the plate tops. A battery should never be watered 
while it is on charge because of the false level produced 
by the gassing. Only pure distilled water should be used 
for replenishing. However, when solution has been 
spilled standard renewal solution may be added. The 
normal strength of solution is about 1.170, as measured 
by hydrometer. but may at times be as high as 1.190. 
In time it becomes weak, and if when tested after a full 
charge the specific gravity is found to be 1.130 or less, 
the cells should be entirely emptied and refilled. This 
will usually be required after about twelve months of 
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daily service, but the period may be longer or shorter. 
Before measuring the specific gravity of the solution 
in a cell always make sure that it is filled to exactly the 
proper height, otherwise a misleading reading will be 
obtained. Do not pour out the old solution until you 
have received the new, and never allow cells to stand 
empty. When ready to refill, first discharge the battery 
completely, then remove the o’d solution. 

If a battery falls off in capacity after eight or more 
months of use, it is usually an indication that the solu- 
tion needs to be changed. Solution renewal, followed by 
three or four charges and discharges in regular service, 
should restore the capacity. 

The cells, trays and battery compartment should be 
kept dry and eare taken that dirt and other foreign sub- 
stances do not collect at bottom of or between cells. 

Chicago, Ill. ANDERSON PACE. 


Card Record Saves Time in Motor 
Maintenance and Installation 


RDERING of repair parts and rearrangements of 

and additions to the equipment of the McCleary, 
Wallin & Crouse carpet-manufacturing plant are 
facilitated by the use of card records of motors. Two 
cards are kept for each motor installation, one card 
listing the data in connection with the motor itself and 
the other containing data regarding the application of 
the motor. The cards are filed in groups according to 
the motor sizes, and in each group the cards are filed 
with motor serial numbers in order. The two cards are 
pinned together, and when a motor is moved from one 
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SERIAL NUMBER TYPE 





737949 “T-6 





Location 
2-10-/7 \ Carding Machines '* Floor Bldg. l2 
6-8-2 | Looms 2” Floor Bldg.8 





Front of Card 


n” 
8"% 6"x 23 


DRIVE BELT 
WINDING DATA 
BEARINGS 
STATOR COILS 


CONTROL COMPENSATOR 





Reverse Side 
A TIME-SAVING CARD RECORD 
A card similar to this is filled out for each motor in the plant, 


and a second card contains a diagram of the shafting and pulleys 
driven by the motors. . 


location to another the layout card, showing the applica- 
tion of the motor, is changed from one motor card to the 
other and the change is also indicated on the motor card. 
All shutdowns of the motors, together with the cause 
and duration, are noted on the individual motor cards. 
Amsterdam, N. Y. A. R. McDONALD. 
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Reconnecting 220-Volt Compound 
Motor for 110 Volts 


220-VOLT, six-pole compound motor was recently 

changed for 110-volt operation by a New York 
repair shop by changing the commutator pitch as de- 
scribed below. Without disturbing the armature wind- 
ing it was found that the armature had 79 slots and 
158 commutator bars, the pitch of the coils being 1-14 
and the pitch of the leads on the commutator 1-54, 
forming a single-series progressive winding. The coils 
were one-turn strap copper, therefore the coils could 
not be connected with half the number of turns. Chang- 
ing from wave to lap winding could not be done on a 
six-pole motor as a six-pole lap winding has six paths, 
whereas four are required. The last recourse was a 
double (four-circuit) wave winding, which was secured 
by changing the lead pitch to 1-53, which gave a series 
of three coils ending two bars behind the bar started on, 
the coils connecting to bars 1-53- 105- 157. This made 
a double-wave, retrogressive winding with four paths 
instead of two, which halved the voltage and doubled 
the current-carrying capacity of the armature, as was 
required. 

To make this change all the top leads were raised out 
of the commutator necks while the bottom leads were 
not disturbed. The armature was then reconnected, with 
a lead pitch of 1-53. The shunt field coils were par- 
alleled, giving three coils in series per path. New 
brushes, brush holders and series coils were ordered 
from the motor manufacturers. The brushes were 
ordered to be twice as thick as the 220-volt brushes, 
or wide enough to cover two bars and two-thirds. 

The armature leads had to be reversed to obtain the 
right direction of rotation and give cumulative com- 
pounding on account of changing the wave winding 
from progressive to retrogressive, which changes the 
polarity of the brushes in a generator and changes the 
direction of rotation of the armature in a motor. 

The motor was repaired within four days and has 
operated satisfactorily ever since. C. A. JOHNSON. 

Bronx, N. Y. 


Machine Electrically Heats Rivets 


in Series 

N ELECTRIC heater which sends current through 
rivets in series is in use at the factory of the Pratt 

& Cady Company, Inc., Hartford, Conn. The machine is 
designed to heat two rivets at once, and whenever 
the hot rivet is withdrawn for driving the circuit 
is broken through the remaining rivet. The time 
interval which thus elapses until a cold rivet can be 
inserted allows a soaking period in which the heat in 
the remaining rivet is diffused, and this results in a 
more uniform heating when the circuit is again com- 
pleted. As appears from the accompanying photograph, 
energy passes through the rivets lengthwise. The shanks 
are uniformly heated throughout their length, and the 
heads, being of larger cross-section, need not attain 
so high a temperature as the shanks. The riveter will 
accommodate rivets up to 5 in. (12.5 em.) long without 
adjustment and has a capacity of 75 Ib. (34 kg.) of 
rivets an hour. Energy is supplied from a shell-type 
transformer with a one-turn secondary, with primary- 
tap switch voltage control to permit different lengths 
to be handled at the proper heats. Power is used only 
when heating rivets. In continuous operation from 
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3 lb, to 5 lb. (1.5 kg. to 2.3 kg.) of rivets can be heated 
per kilowatt-hour of energy input, and on a recent test 
500 4-in. x 14-in. (1.2 cm. x 3-cm.) rivets were heated 





AVERAGES 4-LB. OF RIVETS HEATED PER KILOWATT-HOUR 


per hour with a demand of 15 kw. and an energy con- 

sumption of 10.5 kw.-hr. ALEX. STIRLING, 

Pratt & Cady Company, Inc., Plant Engineer. 
Hartford, Conn. 





Classified Causes of Electric 


Crane Shutdowns 


EASONS for breakdown of cranes which indicate 

the relative attention that should be given to dif- 
ferent crane parts are shown in the following table, 
compiled from six weeks’ operation of fifty-six cranes 
in the Fore River shipyard. It will be noted that just 
30 per cent of the trouble occurred in the controllers 
and about 18 per cent in the motors, while mechanical 
trouble on the brakes amounted to 10 per cent. 





FORE RIVER SHIPYARD, IN MAY-JUNE, 1920 
(About Six Weeks, Fifty-six Cranes) 


No. 

Te Se, CAREY 0 4:'nig 4 'ne on baie eaion.a ded ae what 8 
eh ST UIE Sk. oe ca s'c 60 buece da wa dbneeede sae 6 
CE Oh A 0a are ina hx bi a0 50 0 a dae eens ewe dete ee 5 
eI ie ad 6 od a 66 6 Kos 5 bk hUGR Nae eee aemrana 5 
Gs a es GOD So 6 5-b i « Sb bebe Sis SS tow an 4 
Ce SE EE nw ein tac mnk Vbadeetanveus Kbmbone 4 
Broken or loose connection in controller..............ceee6. 3 
pg a ere ee eer of hears bikd ne mae aaa 3 
SI cee coed ad meneeebaed aces Racleveder 3 
es SN IE oi ain wig ov bin Cware-eire a tice OnCeae Cale Ea XS 3 
Ge I I a oS 5 on 4 56 bcc KSROERORG UD Rm RO ROUEN Ss 6 O4 3 
Fee Ae ON COMET OTNO Ss 5. onc Se cceve edvbereeveacs 3 
Ce ee ak. DE, GOWUREOED MEDIO. on 0's ne sciwcwecsaeweceneeena 3 
OI 6G Wie 0 cv net Veni weds 5 dpldwee tees Occur wahan weld 2 
eR SO oe wk. os wo ale bee came be eaes ® 2 
eeeeemenen Gmtremer trotibles ... . 2. oc ccc ctccccsctiscccse« 2 
cca alacing oe Oaeie ee was uth meen eee’ 2 
Miscellaneous mechanical trouble ................ececeeees 2 
Ce OONNIN o)i'a dlnic ww dvld} oameh ta bas eh gnekee 2 
DC 6 oa bcc biaee ven tke ds tudcewebewaate 1 
EEE SE SIO S oa ss os clu bdo oedekk pe webewess 1 
presen Ria tad tical ea ach an ng 4kiy bd ale deta) 60.6 mks Mean 1 
eT en wkd bw 6 o's Sa ORS EE WES KE Doce esaetel 1 
I IID 2 Sn in oe chk eeie wah wan eten see maemo ae 1 
Se EI os ccc can tdebeddvctactoacesedwes 1 
is on ad oda.) Mew aA Eds Oa 6 Sede ddeoaw 1 
CES Cth ods 45 vidoe vee WO aa dee ees ce ceedeudekt 1 
I Se oS one c 5.006 dhe Cataieetnasbaddeassbened 1 
se ER. ker cc aaa dw al sk cig cane Geaeeilldd 1 
SO POON gS 5. cc vr ececs cubedieedvectdbacetee’ 1 
I I is dw a a alah. ey B Reale wide dta wa ddl ne aceieie 1 
Controller drum required changing... ..............-e2eeeee: 1 
Ct a ao oiiad ds pike clblield KomRéeee dade’ 1 
Ce er CO ccccdeddpallwie bivedse cacduadds 1 
80 








eR 


Central Station Service 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
of Electric Light, Power and Heat 


City of St. Louis Street-Lighting 
Cost Nearly Doubled 


HE handicap under which central stations furnish- 
i ing light or power under long-term contracts have 
been laboring is shown by the new lighting contract 
tendered the city of St. Louis by the Union Electric 
Light & Power Company. The bid submitted repre- 
sented an increase of approximately 100 per cent. The 
company has provided and maintained 2,287 arclights 
in various sections of the city for $49.66 per lamp 
under a ten-year contract which expired Aug. 28 last. 
The new rate is $98 per lamp, and the total cost under 
the new one-year contract will be $223,226, as against 
$112,672 in previous years. 


Investments That Will Reduce 


Operating Expenses 

U NDER present conditions all utilities, and more 

particularly the electric companies, are forced to 
adopt any measure which will reduce operating 
expenses, and it is doubtful if there is any central 
station which cannot cut its operating expense by the 
use of the most modern station equipment, large units, 
underground distribution or high-voltage distribution, 
according to a statement of G. A. Neal, manager of the 
Northern Indiana Gas & Electric Company, Michigan 
City, Ind., before the recent convention of the Indiana 
Electric Light Association. 

The present tendency to postpone improvements until 
an uncertain future date when they can be made more 
cheaply than at present is not entirely logical. Improve- 
ments which offer a large return should be carefully 
investigated and made if possible, after establishing 
that they will be continuous producers of dividends 
and that the new operating costs plus interest and 
depreciation charges will be less than present expenses. 

With the present outlook for the future any large 
investment for new equipment should be retired within 
a short time, or as an alternative the capital invest- 
ment should be reduced by a sinking fund, over a 
period of approximately three years, to the average 
cost for the same equipment during the five-year period 
from 1914 to 1919. Any improvement which is for con- 
tinuous use and which can show a return of 334 per 
cent per year should be carefully considered, as this 
amount is ample to provide a sinking fund and a suit- 
able return on the investment. In arriving at. this 
percentage it is estimated that money will cost 10 per 
cent, the depreciation of the equipment purchased will 
be 10 per cent and the balance of 134 per cent is to be 
applied to a sinking fund or divided between a sinking 
fund and interest on the whole property. These per- 
centages are taken very liberally to allow a proper 
factor of safety to insure the income. 

A few examples of the improvements which will 
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often show large returns may serve as a guide in 
analyzing conditions with a view to reducing costs 
through new methods and equipment. The following 
proposals are for central stations having sufficient 
capacity but operating with a high ratio between cost 
and expense with costs which are above the average. 

1. Can the station load be combined with other loads, 
either utility, traction or industrial, and one station be 
closed down? Is it possible to purchase from a reliable 
transmission line, particularly from a_ hydro-electric 
source? If feasible, can the station be salvaged and 
the money so received be made to cover the cost of 
proposed improvements? This plan of action has been 
one of the most profitable procedures. 

The solution of this problem has often been the 
salvation of the small town central station and is now 
the objective of many companies supplying towns of 
even 20,000 to 50,000 population. In almost every 
situation where combinations are possible the concen- 
tration of loads into one plant is the economical thing 
to do, and the final net revenue more than compensates 
for the increased fixed charges. 

2. The average electric utility operates with a loss 
of “unaccounted-for energy” varying between 10 per 
cent and 25 per cent. With present busbar costs vary- 
ing from 1 cent to 4 cents per kilowatt-hour the value 
of such lost current has become one of the big items— 
in fact, next to coal the largest in the budget. Because 
of the reduced capacity throughout the entire system 
from the generator to the consumer’s meter this factor 
measures more than is apparent upon the expense sheet. 

It is possible in some situations to reduce this 
so-called line loss sufficiently to provide for one or two 
years’ growth without generating additional current. 
In general this is managed by the use of high distribu- 
tion voltages, especially for transmitting the bulk of the 
load, and by improved loading of distribution and sta- 
tion transformers. 

3. The cost of handling coal and ashes is usually the 
biggest single labor item incurred in a central station. 
The class of help, the urgency with which it is always 
needed, the fact that such labor, which is highly com- 
petitive as to rate, is the basis for all rates in the 
station, all combine to recommend the use of genuine 
labor-saving machinery especially adapted to the work. 
Locomotive cranes, conveyors, industrial railroads, coal 
crushers, elevated trestles and overhead bunkers are 
the most prominent items to be considered. 

4. The reduction of plant water rates through the 
use of large turbine units, high vacuum, high superheat, 
high-pressure steam and electrically driven auxiliaries 
becomes more important with the high price of coal. 
The coal price may remain excessive for a long time, 
and it will be one of the hardest and most expensive 
obstacles to overcome if rates for service return to the 
pre-war basis. 
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Educating Consumers to Best Use of 


Central-Station Service 


NE of the most effective methods of advertising 
that the commercial department of the Wisconsin- 
Minnesota Light & Power Company has found is 
through the use of stickers on customers’ bills. Such 
stickers as shown here are brief and definite, in con- 





ELECTRIC POWER IN 
INDUSTRY 

Ever ready for use at any 
time of day or night, and with 
less waste, since it is used only 
when needed and because the 
efficiency of electric motors is 
from 85 to 90 per cent; clean 
and instantaneous, electric 
power eliminates all transmis- 
sion losses by bringing the 
motor close to the work. 

Increased flexibility of both 
arrangement and operation of 
machines secured, and you can 
add small or large units to 
your plant at will. 

Production is increased, 
speeds are steadier, overhead 
expense is reduced, both in in- 


In our recent service cam- 
paign we asked you to be kind 
enough to detail the facts cov- 
ering any faults of the service 
which you may have observed, 
or that may have happened to 
you in your personal use of 
gas or electricity. 

Our inspectors were told to 
make note of them, and we, 
on our part, guaranteed that 
such troubles if they were ex- 
isting at that time or threat- 
ened to exist in the future, 
would have prompt attention 
and a successful termination. 

It is our aim to have the 
results of this service cam- 
paign continue in effect as part 
of ee Se vestment and superintendence, 
oan, a to” tat i us if an and yet it works overtime 
a2 ana oatill exist if without protest and eliminates 
the a we will give ‘them all other labor troubles in your 
ous fmemadiate attention. power department. Requiring 

We want you to feel free to no storage, you need not set 
call upon us for all of your aside space for it nor worry 
troubles, especially those of over a possible shortage. We 
adjustment to appliances, poor —— aay eg ee of it 
supply of gas, high bill com- and we have expert power en- 
plaints, leaks, or any discour- gineers, technical men who are 
tesy which you may experience oon en 
: . . S 7% - 7 S 2 r e 
a rece the employees them call on you and examine, 

* ree of cost to you, your power 
WISCONSIN-MINNESOTA LIGHT situation. Possmeee my this 
& POWER Co. | co-operation we can be of as- 

| sistance to you. 





TWO STICKERS USED ON BILLS BY THE WISCONSIN-MINNESOTA 
LIGHT & POWER COMPANY 


veying the idea on to the reader. One seeks to encour- 
age consumers in bringing faults of service to the 
attention of the company for remedy. It is a direct 
and effective appeal for the co-operation of the customer 
in removing service troubles. The other shows how 
the advantages of electric power for industrial uses 
can be set forth. These appeals are backed by a thor- 
oughly competent organization capable of remedying 
service troubles or advising the consumer as to the best 
methods of utilizing electric service. Advertising of 
any character cannot be effective unless supported by 
an organization into which the idea of true service 
has been thoroughly drilled. 





Customer-Owners of Byllesby Properties 


Exceed 24,000 


REFERRED stock sales to customers of the local 

Byllesby properties during the first eight months 
of 1920 reached a total of $4,174,500 par value, 
compared with $3,421,900 for the twelve months of 1919. 
Separate sales thus far for 1920 number 7,690, the 
average investment being $543, compared with an aver- 
age investment of $598 last year. Since the Byllesby 
companies started to build up customer-ownership in 
1915 there have been more than 24,000 local sales, 
aggregating upward of $13,000,000 par value of the 
preferred stock of the properties. 

In addition to the companies selling their preferred 
stock direct to their customers, the Mountain States 
Power Company, Sandpoint, Idaho, is distributing an 
issue of 8 per cent convertible notes in the community 
served. 
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Boston Company’s New Business 


Exceeds Last Year’s Record 


OR the fiscal year ended June 22 last the sales 

department of the Edison Electric Illuminating 
Company of Boston took 21,771 applications for service, 
as against 19,272 for the corresponding months of the 
previous year. There were also approximately 11,000 
orders executed for increased capacity, representing a 
33 per cent increase in the number of orders issued. 
The total contracted load for the twelve months’ period 
was 60,760 kw. 

The business of the company’s sales department this 
year has been marked by the closing down of several 
isolated plants, and in recent months contracts totaling 
over 3,000 kw. were signed with ten large business 
houses of Boston. 





Historical Advertisement of Niagara 


Power Development 
HE accompanying illustration shows the first of a 
series of advertisements prepared by the Niagara 
Falls Power Company designed to acquaint the citizens 
of the territory served with some facts about the history 
of Niagara power development. This advertisement 
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Man jas used water for Power ever since his- 
tory began to be recorded. Man's first dis- 
like for work no doubt marks the birth of 
the Art of Hydraulics. 


Some small use was made of Niagara's water 
by the early settlers. Sawmills and grist 
mills along the upper rapids served the 
needs of the Pigneers. 


The first efforts to utilize this vast natural sup- 
ply of energy ina hig way wrecked the for- 
tunes of the promoters 


The Hydraulic Power Canal. which was started 
in 1852 and completed in 1860, brought 
only financial ruin to its builders, and for 
nearly twenty vears served no useful pur- 
pose. 


The New York “Sun” of Mav 2. 1877, vividly 
recites the incidents of the auction sale 
when this canal and Niagara power rights 
were purchased by Jacob F. Schoellkopf 
and Son 


Mill sites were acquired near and bordering 
the canal. for Hydraulic Power had to be 
used on the spot. Mechanigal power was 
transmitted by rope drive directly from 
the shaft of the water wheel to the shaft 
of the mill. A few hundred vards, at the 
most, was the limit of transmission. 
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Electricity wus still in the labor of birth and 
steam had the right of way. Some engi- 
neers, including Westinghouse, maintain- 
ed that Niagara Power might some time be 
carried to Buffalo in pipes in the form of 
Compressed Air—but never as Electricity! 
In our next number, will be told the story 
of Niagara’s first clectricity. 


it 
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THE NIAGARA FALLS POWER COMPANY 





TYPE OF HISTORICAL PUBLICITY 


appears with a reproduction of a page from the New 
York Sun of May 2, 1877, on which was related the 
sale of the water-power rights on the American side 
of the Falls for $71,000. 
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Digest of Electrical Literature 


Including Brief Abstracts of and References to 
Important Articles Appearing in tHe Scientific and Engineering Press 
of the World 





Generators, Motors and Transformers 


Graphical Method for Analyzing the Performance of 
Cascade-Connected Three-Phase Motors.—J. KozisEK.— 
The author derives a straight-line diagram for deter- 
mining the slip in a cascade-connected system, the 
diagram being applicable whether the second machine 
be synchronous or induction-motor type or a commu- 
tator machine. The method is said to be particularly 
useful for analyzing the behavior of an induction motor 
with a shunt-connected three-phase commutator motor 
in concatenation, it being possible to study the in- 
fluence of several variables on one diagram.—Elektro- 
technische Zeitschrift, June 10, 1920. 


Design of Commutating Poles in Direct-Current 
Machinery.—OELSCHLATER.—Although the theory of 
commutation in direct-current machinery has_ been 
carried to a remarkable degree of precision and refine- 
ment, the most crude and inaccurate formulas are often 
used in practice in designing commutating poles. The 
author therefore has developed—on the basis of accepted 
commutation theories of Arnold, Niethammer and 
others—a more accurate formula, giving the needed 
flux in the commutating poles in terms of the total 
armature current flow, due regard being given the con- 
figuration of the magnetic circuit and other factors of 
importance.—Elektrotechnik und Maschinenbau, June 
6, 1920. 


Lamps and Lighting 

Necessity for Standards in the Relation Between Illu- 
mination and Output—WARD HARRISON.—In order to 
make tests of the dependence of production upon illumi- 
nation intensities of value and intelligible, the author 
specifies what conditions should be fixed upon as gov- 
erning these tests.—Transactions J. E. S., July 20, 1920. 

Maintenance of Indirect Lighting Equipment.—J. L. 
STair.—Among the factors which tend to cause dete- 
rioration of an indirect lighting system are said to be the 
following: (1) Renewal of lamps has been neglected. 
(2) Cleaning of fixtures has not been taken care of. 
(3) The color of the ceiling is not proper, or it has been 
allowed to darken, or has not been kept clean. (4) The 
position of the lamps in the reflectors is wrong. (5) 
The suspension of the fixtures is not correct for proper 
lighting results. (6) The results from the reflector 
equipment have been ruined by the use of the wrong 
lamps. A scheme is described wherein a company was 
formed for the special purpose of maintaining fixtures 
in office buildings, factories, etc. The average cost for 
cleaning a variety of types of installations is found to be 
about 21 cents per fixture per month. This includes 
cleaning only once a month. Costs for various types 
of installations vary from 13 to 38 cents for one clean- 
ing per fixture. This fee includes any breakage that 
might occur to the lamp or to the reflecting equipment 
during the cleaning operation. Tests made at the Chi- 
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cago plant of Armour & Company show that the dete- 
rioration due to dirt and dust settling on the fixture 
equipment aay to about 10 per cent a month.— 
Transactions I, FE. S., July 20, 1920. 


Generation, Transmission and Distribution 


Application of Mild and Alloy Steels to High-Tension 
Suspension Lines.—L. R. O’NEILL.—A discussion of the 
application of stamped and pressed steel units of mild, 
structural and alloy steel to the suspension problem in 
high-tension transmission lines. The factors to be con- 
sidered in the design of hardware for line construction 
are stated.—Journal A. I. E. E., July, 1920. 

Power-Factor Correction on Distribution Systems.— 
D. M. JONES.—The ill effects of low power factors on 
distribution systems are pointed out and some of the 
causes to which low power factor can commonly be 
traced are given. The writer then takes up methods 
of remedying low power factor and in particular gives 
the characteristics of synchronous condensers, static 
transformers and overexcited synchronous motors. 
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CHOICE BETWEEN STATIC AND SYNCHRONOUS CONDENSERS 


Curves giving the annual cost of various power-factor 
corrective devices applied under definite conditions are 
given in this article. One showing when it is eco- 


‘nomical to use static condensers and when synchronous 


condensers is reproduced here.—Journal A. I. E. E., 
July, 1920. 

National Fuel Economy and the Government Super- 
Power Station Scheme.—DAvID BROWNLIE.—The writer 
attacks the British super-power station scheme as being 
extremely wasteful of a lot of good apparatus which 
is now in service but which would be scrapped in case 
the government super-power station scheme were put 
into effect. He says that, even assuming that the 
coal consumed annually for power generation should 
be reduced from 80,000,000 tons to 25,000,000 tons, 
which he considers doubtful, scrapping of good equip- 
ment is not justified—London Electrician, July 2, 
1920. 

Economy and Safety Are Secured by Use of Aiternat- 
ing Current Coal Cutters.—CHARLES B. OFFICER.—It is 
said that savings in equipment cost, in energy expense 
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and in maintenance charges are secured by the use of 
alternating-current coal cutters and that greater safety 
accompanies the use of alternating current for driving 
undercutters.—Coal Age, June 24, 1920. 


Traction 


A Powerful Three- Phase Locomotive. — Eighteen 
large electric locomotives have just been completed for 
the Italian State Railways. These locomotives conform 
to the following conditions: Line voltage, 3,000 to 
3,700; frequency, 15 to 17; number of traction motors, 
2; number of driving wheels (coupled), 6; number of 
bogie wheels, 8; diameter of driving wheels, 1,630 mm.; 
diameter of bogie wheels, 960 mm. Each locomotive 
must be able to accelerate a 335-ton train up a grade 
of 12 in 1,000, with a mean acceleration of 0.042 m. per 
second from rest to a speed of 75 km. per hour. In 
order to obtain four running speeds, motors with wound 
rotors have been adopted, for work in parallel or in 
cascade. The stator and rotor windings are symmetrical, 
and at a frequency of 16.7 the following combinations 
are possible: 








Connection “yuechronous 


Velocity in Number of Speed, 
Kw.-Hr of Poles Motors R.P.M 
37.5 8 In cascad: 125 
50 6 'n cascade 167 
75 x in paralle! 250 
100 6 1) paralle: 373 


The locomotives were furnished by the Brown-Boveri 
Company of Milan.—London Electrician, Aug. 20, 1920. 


Installations, Systems and Appliances 


On the Necessary Sluggishness of Maximum-Current 
Relays —W. HOpp.—lIn order that a plant shall be effec- 
tively protected against overloads but still not be over- 
sensitive against current rushes of short duration, which 
may cause unnecessary interruptions if the breakers 
trip out too quickly, the controlling relays must have 
certain definite time characteristics. The author con- 
cludes that the relays should have a certain sluggish- 
ness, and maintains that the best characteristics are 
obtained in thermal relays, since these physically behave 
in the same manner as the copper conductors them- 
selves. On the basis of these theories the author has 
designed a thermal relay made by the A. E. G. The 
new relay is described in detail, and its construction 
and action are clearly shown on a number of photos 
and diagrams. The heater is a metal tube inserted like 
a fuse in the current path and containing alcohol. One 
end of the tube is closed by a flexible membrane. When 
the walls of the tube get hot, owing to Joulean heat, the 
vapor pressure of the alcohol increases, and the mem- 
brane is forced out, thereby actuating a lever which 
closes the relay contacts.— Elektrotechnische Zeit- 
schrift, May 18, 1920. 


Electrophysics and Magnetism 

Reduction in the Temperature of a Wire When Cov- 
ered with Insulation—A. B. EASON.—It is shown in 
this article that insulation on a wire may help to hold 
down the temperature of the conductor under load. A 
conductor may be kept cooler by reason of having insu- 
lation upon it, this depending upon the relative thick- 
ness of the insulation and diameter of wire, and also 
upon the material with which the insulation is made. 
Constants for various insulating material commonly 
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used in connection with cables are given by the writer. 
—London Electrician, Aug. 20, 1920. 


Design of Air-Core Inductance Coils of Minimum 
Weight for a Given Weight Inductance and Resistance. 
—C. O. GIBBON.—The writer states that the calculation 
of inductance and resistance of any air-core inductance 
coil is a simple matter, but to design a coil which shall 
have any preassigned values of resistance and induct- 
ance, with this added condition that the coil have min- 
imum possible weight, is a problem that prevents no 
little di fficulty. He undertakes the development of for- 
mulas for this purpose.—Journal A. I. E. E., July, 1920. 


Units, Measurements and Instruments 


Method for Measuring Dielectric Losses in High- 
Tension Apparatus—A. SEMM.—Upon a suggestion by 
Dr. Schering, the author employed the following bridge 
arrangement: The bridge contained, in order: A stand- 
ard high-tension air condenser, a resistance with a 
small condenser in parallel, a pure standard resistance 
and the imperfect condenser to be investigated. A 
vibration galvanometer was connected across the two 
resistance arms, while the common point of these arms 
was grounded. Alternating voltages up to 100 kv. could 
be impressed between ground and the point common to 
both condensers. As examples of the results obtained, 
the author presents curves of losses as a function of 
voltage for a 5-m. piecé of high-tension cable and for 
a 50-kv. transformer bushing.—Archiv fiir Elektrotech- 
nik, April 15, 1920. 


Telegraphy, Telephony and Signals 


Duplex Wireless Telephony—P. P. ECKERSLEY.—The 
paper deals with experiments on duplex wireless tel- 
ephony for aircraft carried out at the wireless experi- 
ment establishment of the Royal Air Force of Great 
Britain.—London Electrician, Aug. 20, 1920. 

Overstresses Due to Resonance Phenomena in High- 
Tension Direct-Current Machines for Radio Spark 
Transmitters.—K. W. WAGNER.—In the Kénigswuster- 
hausen radio station a 10,000-volt direct-current ma- 
chine is used, in connection with a storage condenser 
and a spark gap, for energizing the antenna. The spark 
frequency is determined by a condenser which is re- 
versed by a commutator, causing one train of waves for 
each reversal. The direct-current machine, although 
protected by choke coils, broke down after a short run, 
and when the machine was replaced the same thing 
happened over again. This caused an investigation, 
which is described in detail by the author. In a series 
of very instructive oscillograms a peculiar resonance 
phenomenon is demonstrated. When the spark fre- 
quency reaches a certain critical value oscillations build 
up in the machine and the terminal voltage takes on 
dangerous values. Secondary, tertiary and other -res- 
onance points were observed when the spark frequency 
reached such values that the successive overtones in the 
zigzac voltage curve of the storage condenser resonated 
with the machine circuit. Having thus found the root 
of the trouble, it was easy to prescribe remedies. Choke 
coils were built in several series divisions to prevent 
puncture and were given such inductance that the res- 
onance points did not fall within the operating range 
of spark frequency. The machine has since been run- 
ning along for months without giving any signs of 
trouble.—Elektrotechnische Zeitschrift, July 29 and 
Aug. 5, 1920. 
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driven steel mills are rapidly 

equaling those operated by 
steam, according to statements made 
at the New York City convention of 
the Association of Iron and Steel 
Electrical Engineers. 


B irive on tonnage, electrically 


WHILE unfair regulation may im- 
pair temporarily the earning power 
of public utilities, it cannot destroy 
the investment, declared Samuel In- 
sull before the Chicago Association 
of Credit Men, in an outline of the 
elements of public utility credit. 


APPOINTED by Governor Coolidge 
to assist Fuel Administrator Stor- 
row in handling the fuel problem in 
Massachusetts, David A. Ellis of the 
Department of Public Utilities of 
that state declares that exportations 
of coal should be limited to those of 
former years. 


AN INCREASE in the common stock 
of the Westinghouse Electric & 
Manufacturing Company from $75,- 
000,000 to $125,000,000 and authori- 
zation of an increase of $30,000,000 
in the company’s debt will be voted 
on by the stockholders:on Nov. 18. 


ELECTRICAL exports for July are 
$500,000 ahead of July last year. 
For the first seven months of 1920 
they reached a total of $53,000,000, 
or 24 per cent below the figures for 
the corresponding period last year. 


PLANS for the first meeting of the 
American Engineering Council of 
the Federated American Engineer- 
ing Societies, to be held Nov. 18 and 
19, are in process of formulation. 


AN APPEAL has been made to its 
customers by the Milwaukee Electric 
Railway & Light Company to curtail 
their consumption of energy until 
the new plant of the company is 
ready for operation, which, it is 
thought, will be the first of the year. 


ELECTRIFICATION of government- 
owned railroads at Rio de Janeiro, 
Brazil, is to go ahead, an appropria- 
tion for that purpose having been 
made. 


AS ANTICIPATED, the coal-car pri- 
ority order was continued and the 
New England order canceled by the 
Interstate Commerce Commission. 
The requirement that wagon mines 
must load from private tracks and 
from overhead loading devices was 
abolished and a general condition in- 
serted that all cars must be loaded 
within twenty-four hours. 


JOBBERS’ stocks are now augment- 
ing rapidly, and the problem pre- 
sents itself of handling increasing 
inventories at a time when most of 
those connected with the industry 
think stocks should be reduced. 





IMPROVED buying is reported from 
New England and there is also more 
business in the Middle West. In 
other sections, however, no increase 
is apparent. Fears for the cotton 
crop are expressed in the South 
based on adverse weather. The In- 
termountain States report excellent 
crop conditions. Low water supply 
has forced a return to war-time 
restrictions on the use of power in 
the San Francisco district. Collec- 
tions are generally slow, deliveries 
improved and labor conditions more 
settled, but building is at a low ebb. 


News 
in Brief 


Summary of Market 
Conditions and of Re- 
cent and Approaching 
Happenings of Im- 
portance to the 
Industry 





GUARANTEES from electrical manu- 
facturers against declining markets 
are being asked by jobbers and 
dealers both in the East and the 
West. The whole subject of price 
guarantees is to be taken up at a 
hearing by the Federal Trade Com- 
mission at Washington, D. C., on 
Oct. 5. 


A MONTHLY circulation of 1,000,- 
000 has been reached by the “Kilo 
Watt” educational pamphlets sent to 
member companies by the National 
Electric Light Association. 


ELECTRICAL manufacturers are 
mapping out a program of publicity 
to create public good will for the in- 
dustry, working in connection with 


the publicity department of the 
N. E. L. A. 

AN application for a_ project 
works license on the Deschutes 


River, Oregon, is the first applica- 
tion to be absolutely complete under 
the water-power law. 


THE Railroad Commission of 
North Dakota has adopted the pro- 
visions of the National Electrical 
Safety Code referring to transmis- 
sion-line construction and also the 
regulations governing inductive in- 
terference enforced in California. 


Two MILLION dollars’ worth of 
preferred stock have been sold within 
the last two years to customers of 
the Central Maine Power Company. 








EXHIBITS at the New York Elec- 
trical Show, to open Oct. 6, will 
number 141, or 48 per cent more 
than last year. 


INDUSTRIAL business and merchan- 
dising will be the topics for discus- 
sion at the Baltimore convention of 
the National Association of Elec- 
trical Contractors and Dealers to be 
held Oct. 4-9. 


VIsITs to the Nela Park laborato- 
ries of the General Electric Com- 
pany and to a number of power 
plants where electrochemical proc- 
esses are employed will be features 
of the American Electrochemical So- 
ciety’s meeting in Cleveland from 
Sept. 30 to Oct. 2. 


AT THE first annual convention of 
the Rocky Mountain Geographic 
Division of the N. E. L. A. at Glen- 
wood Springs, Col., E. A. Phinney 
of Golden, Col., was elected presi- 
dent and A. C. Cornell of Denver 
secretary. 


A PUBLICITY campaign to promote 
a better understanding of the job- 
ber’s functions has been started by 
the Electrical Supply Jobbers’ Asso- 
ciation. 


A MESSAGE to the people of Indi- 
ana outlining central-station needs 
if high-class service is to be main- 
tained was adopted by the Indiana 
Electric Light Association at its 
French Lick Springs convention. 


For THE first time in the history 
of the New England Geographic 
Division, N. E. L. A., leaders in the 
manufacturing, jobbing and contrac- 
tor-dealer branches of the industry 
united with the central-station men 
in plans for promoting progress 
when the division met at Kineo, Me., 
last week. Bowen Tufts of Boston 
was elected president. 


A DRAFT of a uniform system of 
accounts for electric light companies 
and also one for gas companies were 
completed by the committee of sta- 
tistics and accounts of public utili- 
ties of the National Association of 
Railroad and Utilities Commission- 
ers at its recent Chicago meeting. 


POLITICAL agitation on behalf of 
the state development of water 
powers is beginning in Maine in an- 
ticipation of the coming legislative 
session, but thus far popular opin- 
ion appears indifferent. 


NEW ENGLAND electrical manufac- 
turers are separately embarking 
upon vigorous though independent 
campaigns against excessive expendi- 
tures in production operations. In- 
efficient labor is being weeded out, 
and the improvement lately noted in 
labor relations is being well main- 
tained. 








News of the Industry 


Chronicle of Important Events and General Activities in the 
Technical, Commercial - and Manufacturing Fields With Announcements and 
Reports of Association Meetings and Conventions 





First Water-Power Application to Be Com- 
pleted Filed for Deschutes River 


HE first application to be absolutely completed and 

perfected so as to conform with the regulations 
which have been issued by the Federal Power Commis- 
sion is that of the Columbia Valley Power Company, 
which plans project works on the Deschutes River in 
Oregon. This application was among the latest re- 
ceived and was applied for in person by C. D. Charles 
of Denver. The fact that Mr. Charles had all the neces- 
sary data in his possession enabled him to make out, 
with the assistance of Col. William Kelly, the engi- 
neer officer of the commission, an application which con- 
forms in all particulars to the regulations. In each of the 
other applications which have been made certain infor- 
mation still is lacking as most of these applications were 
made before the regulations were issued. The applica- 
tion of the Washington Irrigation & Development 
Company for a preliminary permit to erect important 
project works on the Columbia River will probably be 
completed in al! particulars in the next few days. 


Coal-Car Priority for Utilities Continued 
in Separate Order 


SSIGNED cars for public utilities were continued 

last week by the Interstate Commerce Commission 
in Service Order No. 16. This order separates the 
authority for giving assigned cars to public utilities 
from that giving the coal mines the first call on open- 
top cars. This change was requested by the coal opera- 
tors in the expectation that it would be possible to do 
away with the assigned cars before the commission 
would be justified in revoking the open-top priority. 
As the orders now stand one can be changed without 
reference to the other. 

The new public utilities order defines precisely the 
activities entitled to come under the order, it having 
been charged that the old order was being abused. 
Assigned cars were being used, it is alleged, to carry 
coal to the plants engaged in the manufacture of public 
utility equipment. 

The pertinent part of the new public utilities order 
reads as follows: 

It is ordered that, effective Sept. 19, 1920, and until 
further order of the commission, all common carriers by 
railroad within said territory to the extent that may be 
necessary in order that public utilities which directly serve 
the general public under a franchise therefor with street 
and interurban railways, electric power and light, gas, ice, 
water and sewer works, also ice plants which directly sup- 
ply the public generally with ice, also hospitals, schools 
and other public institutions of the United States, state or 
municipal governments, may be kept supplied for current 
use but not for storage, exchange, or sale, be, and they are 
hereby authorized to place, furnish and assign ears to coal 
mines for the transportation of such coal in addition to 


and without regard to the existing ratings and distributive 
shares for mines upon said railroads; provided that no cars 
shall be so placed, furnished or supplied by any such car- 
riers without written application therefor, showing that 
such coal is needed solely for the current use of the appli- 
cant and not for storage, exchange or sale, in order that 
applicant may continue its public service in daily opera- 
tion; which application, in the case of public utilities not 
owned by some government agency, shall be approved by 
the public service commission or railroad commission of 
the state in which said plant is located if there be one, 
and all such applications shall be concurred in by the de- 
livering railroad; and provided further that such coal shall 
not be subject to reconsignment except to public utilities 
or public institutions as above described, and that a written 
report of the cars placed hereunder shall be made to the 
Interstate Commerce Commission by the railroad placing 
the cars as often as once each week. 





Samuel Insull Outlines Elements of 
Public Utility Credit 


AMUEL INSULL in an address on the stability of 

utility investments, made on Tuesday evening before 
the Chicago Association of Credit Men, traced the rapid 
expansion of the utilities of Illinois—that is, gas, elec- 
tric, railway and telephone—from 1902, when the gross 
investment was $375,000,000 and the gross revenue 
$48,000,000, to the present time, when the investment 
totals $1,200,000,000 and the yearly income $250,000,- 
000. The utilities have approximately 100,000 em- 
ployees in Illinois, Mr. Insull said, and their securities 
are held by 275,000 individual owners, not counting 
those who are owners indirectly through securities held 
by banks, insurance companies and other trusts. These 
security holders with their families constitute about 
one-sixth of the state’s population. 

The utilities of Illinois alone require about $100,000,- 
000 of new investment each year to cover plant extension 
and other construction work necessary to meet the ser- 
vice requirements of the communities in which they 
operate. The foregoing facts and figures, Mr. Insull 
pointed out, emphasize the fundamental importance of 
permitting utility companies to be operated on a basis 
that will maintain their credit. Otherwise they cannot 
secure the new capital required from year to year to 
meet the service needs of the public. The speaker 
particularly emphasized the point that the owners of 
utility securities are not the only ones who suffer when 
this credit is impaired. It is the public that suffers in 
the long run; because the service necessarily runs down 
when utility companies are required to operate under 
conditions that are adverse to a high degree of credit. 

The first requisite of maintenance of utility credit, 
Mr. Insull asserted, is the administration of utility reg- 
ulatory powers by state commissions or other official 
bodies on a fair and businesslike and non-political basis. 
When partisan or factional politics enters into utility 
regulation steady development of utility facilities and 
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service is shackled. The utilities suffer and the public 
which they serve is in the long run the victim. Mr. 
Insull also pointed out how sane regulation, wherever 
applied, has eliminated the watered-stock and overcapi- 
talization bugaboos. In Illinois, under the public utilities 
act, the value of a utility company’s property, not its 
capitalization, is the basis of rate making. The capital- 
ization gets no consideration unless it is, and only so far 
as it is, backed by property value. The steam railroads, 
he said, offered evidence of how the terms “watered 
stock” and “overcapitalization” have been overworked. 
The property of the steam roads of the country is now 
being valued by the Interstate Commerce Commission, 
and Mr. Insull said he thought it significant that, in 
every case of valuation thus far finished and made 
public—at least in all cases that had come to his notice— 
the value of the property was found to be greater than 
the total capitalization of the road. He believed the 
utilities of Illinois, if fairly valued, would make even a 
better showing. 

Public utility securities are, therefore, among the 
most stable of investments, Mr. Insull declared, because 
they represent actual physical investment. 


Cleveland Electrochemical Meeting of 
A. E. S. Will Be Full of Interest 


WELL-FILLED program has been arranged for 

the thirty-eighth general meeting of the American 
Electrochemical Society, to be held at the Hotel Statler, 
Cleveland, Ohio, from Sept. 30 to Oct. 2. Visits will 
be made to the Nela Park laboratories of the General 
Electric Company, where there will be talks by Dr. 
Eugene Fox Nichols, director of pure research, and by 
Ward Harrison, as well as an opportunity to inspect 
departments in which individual delegates may be 
especially interested, and to various industrial plants in 
the city where electrochemical processes are employed. 
An entertainment program for ladies accompanying the 
delegates, a smoker tendered by the National Carbon 
Company and an informal subscription dinner and 
dance will be among the other features of the gather- 
ing in addition to the business program. 


Agreement Reached on Standard 
Accounting Classifications 

HE committee on statistics and accounts of public 

utilities of the National Association of Railroad 
and Utilities Commissioners at a meeting in Chicago 
held Sept. 12-18 completed its draft of a uniform sys- 
tem of accounts for electric light and power companies 
and also a uniform system for gas companies. These 
systems of accounts have been prepared with the aid 
and co-operation of the accounting committees of the 
National Electric Light Association and the American 
Gas Association. 

The meeting was the final one of a series of this joint 
committee, appointed as a result of action taken at 
the last convention of the commissioners’ association. 
Agreement was reached by the committee upon prac- 
tically all points involved, and the representatives of the 
commissioners who were present are now framing their 
report to the general standing committee on statistics, 
which will report upon the matter to the next convention 
of the commissioners’ association in November. At that 
time it is expected that final action will be taken. 


ELECTRICAL WORLD 


VoL. 76, No. 18 


N. E. L. A. “Kilo Watt” Publicity 
Going Strong 

HE monthly “Kilo Watt” educational pamphlets 

now being furnished member companies by the 
National Electric Light Association are having a large 
demand. Orders now on the books give to these pam- 
phlets a monthly circulation of 1,000,000 copies, which 
go to electric light customers. This is in addition to 
the circulation gained through publishing the series in 
the local newspapers as some companies are doing. 


Westinghouse to Increase Capital 


N INCREASE in the common stock of the Westing- 
house Electric & Manufacturing Company from 
$75,000,000 to $125,000,000, and of $30,000,000 in its 
indebtedness, will be voted on by the company’s stock- 
holders at a special meeting on Nov. 18. The need for 
additional working capital to carry on the enormously 
increased business is given as the reason. 

The manner in which the new stock and the obliga- 
tions to be authorized are to be issued is not set forth in 
the announcement by the company. It is expected that 
after the ratification of the proposal convertible notes, 
not more than $30,000,000 in amount, will be issued. 
These notes probably will be short-term obligations, 
carrying privileges of conversion into common stock. 
That some of the new stock to be issued will be sold to 
the company’s employees is indicated. 

“The growth of the electrical manufacturing busi- 
ness,” says Guy E. Tripp, chairman of the board, in a 
letter to the stockholders, “has been phenomenal. Since 
1914 the capacity and output of the company’s plants 
have about doubled, while by reason of increased costs 
and prices the volume of sales has almost quadrupled. 
The amount of unfilled orders on the company’s books 
at the present time exceeds $95,000,000, an increase of 
about $24,000,000 in five months. This volume of busi- 
ness, coupled with the increased prices of labor and 
raw materials, requires a substantial increase in the 
company’s capital to enable it to carry enlarged inven- 
tories and the increased volume of customers’ accounts.” 

The company’s report for four months ended July 
31 shows net profit from operations of $4,726,555.70 
against $2,019,523.92 in the corresponding period a year 
ago. Its other income was $402,533.15 against $473,- 
195.73 and its interest charges $364,886.02 against 
$558,638.64, leaving a net income of $4,764,202.83 
against $1,934,081.01. 


Rocky Mountain Division, N. E. L. A., 


Completes Organization 
T THE first annual convention of the Rocky Moun- 
tain Geographic Division of the National Electric 
Light Association at Glenwood Springs, Col., on Tuesday 
of last week the preliminary steps taken toward or- 
ganization at the Pasadena convention last May were 
ratified and officers elected. Routine business to enable 
the division to become active was dispatched, and a 
program for harmonizing the work of the division with 
the various state associations was mapped out. Officers 
were elected as follows: President, E. A. Phinney, 
Golden, Col.; first vice-president, E. P. Bacon, Casper, 
Wyo.; second vice-president, Arthur Prager, Albu- 
querque, N. M.; third vice-president, D. C. McClure, 

Denver; secretary, A. C. Cornell, Denver. 
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THURSDAY. NOV. 18, 1920 
Morning Session 
8:30 a.m. Registration. 
10:00 a.m. Opening Session of American Engineering 
Council. 
1. Call to Order, Richard L. Humphrey, chairman joint 


conference committee, consulting engineer, Philadel- 
phia, Pa. 

2. Election of temporary chairman. 

3. Election of temporary secretary. 

4. Appointment of temporary committees: (a) Pro- 
gram. (b) Credentials. (c) Constitution and by- 


laws. (d) Nominations. (e) Plan and scope. (f) 
Budget. (g) Resolutions. 
Afternoon Session 


2:00 p.m. Address—“Engineering Council,” by J. Parke 
Channing, chairman, consulting engineer, New York, 
Fey ee 


2:30 p.m. Discussion of the field of activity for The 
Federated American Engineering Societies. 








First Meeting American Engineering 
Council, Nov. 18-20 


LANS are now being shaped and the program has 

been outlined for the first meeting of the American 
Engineering Council of the Federated American Enai- 
neering Societies, to be held in Washington, D. C., at the 
New Willard Hotel, Nov. 18 to 20. Invitations to join 
the federation have been sent to national and local 
engineering societies having an aggregate membership 
around 120,600. Already acceptances have been re- 
ceived from some of these bodies. The others are 
bringing the matter to the attention of their member- 
ship either by letter ballot or at their fall meetings, 
which are occurring for the most part this month and 
next. ' 

The Federated American Engineering Societies came 
into being at the organizing conference on June 3 and 4 
last, when 140 delegates, representing seventy-one na- 
tional and local engineering bodies with an aggregate 
membership of more than 110,000, unanimously voted 
for the creation of an organization “to further the 
public welfare wherever technical knowledge and engi- 
neering experience are involved and to consider and act 
upon the matters of common concern to the engineering 
and allied technical professions.” 

While the Engineering Council has been functioning 
in this capacity ever since the war, it was felt that a 
body more representative of the entire engineering pro- 
fession was desirable. For that reason a joint confer- 
ence committee from the four national societies of 
electrical, mechanical, civil and mining engineers was 
appointed to study the matter and make recommenda- 
tions. A comprehensive organization as outlined above 
was suggested, and the delegates called to the organiz- 
ing conference gave it their unanimous approval, as 
just stated. 

Thus at that meeting in June the federation became 
a fact, a constitution (published in full in the June 12, 
1920, issue of the ELECTRICAL WORLD) was adopted, and 
the purpose of the organization was clearly revealed. 
At that time it was emphatically stated repeatedly that 


First Meeting of American Engineering Council of The Federated American 
Engineering Societies 
NOV. 18-20, 1920 
Headquarters, New Willard Hotel, Washington, D. C. All Sessions in the Small Ball Room 


PROGRAM 
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FRIDAY, NOV. 19, 1920 
Morning Session 
9:00 a.m. 1. Report of committee on nominations. 2. 
Election of permanent officers. 3. Report of com- 
mittee on constitution and by-laws. 4. Formal ratifi- 
cation of constitution and by-laws. 5. Report of 
committee on plan and scope. 


Afternoon Session 


2:00 p.m. 1. Report of committee on budget. 2. Report 

of committee on resolutions. 
Evening Session 

8:30 p.m. 1. Introductory remarks by presiding officer, 
the president of American Engineering Council. 2. 
Address by Herbert C. Hoover, president American 
Institute of Mining and Metallurgical Engineers, New 
York, N. Y. 

9:30 p.m, Informal reception and smoker. 

SATURDAY, NOV. 20, 1920 

9:00 a.m. Organization meeting, executive board, Amer- 
ican Engineering Council of the Federated American 
Engineering Societies. 



















this new organization is democratic in principle. Undue 
prominence is not given to the large national bodies, 
but rather to the smaller local bodies which have the 
weight of membership on the council. The federation 
does not undertake to interfere with the work of any 
member society. All that is asked of the member 
societies is their support. 

According to the constitution, only engineering or 
allied technical societies, not individuals, can become 
members of the federation. The federation functions 
through the American Engineering Council, to which 
representatives are elected by the member societies on 
a membership basis. Each member society is entitled 
to one representative for a membership of 100 to 1,000 
and one additional representative for each additional 
thousand membership or major fraction thereof, but in 
no case shall any member society be entitled to more 
than twenty representatives. 

Funds for defraying the expenses of the federation 
are to be contributed by the member societies on a 
membership basis. Each national member society shall 
contribute annually $1.50 per member, while state, 
local, regional and affiliated member societies shall con- 
tribute only $1 per member. 

The federation will have much to do right at the out- 
set. The first of the year it takes over the uncompleted 
business of the Engineering Council, which at the 
present time consists of the following items: (a) Classi- 
fication and compensation of engineers, (b) licensing 
engineers, (c) water-power conservation, (d) national 
board for jurisdictional awards in the building industry, 
(e) national Public Works Department, (f) assisting 
the preparation of information for the Senate com- 
mittee on reconstruction and production, (g) public 
affairs, (h) military affairs, (i) New York State gov- 
ernment reorganization, (j) international affiliation of 
engineers, (k) curricula of engineering schools, (1) 
patents, (m) payment for estimating, (n) Boston-Wash- 
ington super-power system, (0) Russian-American en- 
gineering co-operation, (p) types of government con- 
tracts. Other lines of activity will be undertaken from 
time to time as conditions arise. 
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Better Era of Co-operation Seen 
in New England 


ONSTRUCTIVE discussion of live questions marked 

the twelfth convention of the New England Geo- 
graphic Division, N. E. L. A., at Kineo, Me., Sept. 
14-16. The co-ordination of the divisicn’s work with 
the new organization and plans of development of the 
parent body was enthusiastically welcomed, and for 
the first time in the division’s history leaders in the 
manufacturing, jobbing and contractor-dealer branches 
of the industry formally joined hands with the central- 
station men in New England for promoting the broader 
electrical progress of the Northeastern States. The 
latest developments in the Eastern seaboard super- 
power survey were recounted by W. S. Murray. 
Chairman Cleaves of the Maine Public Utilities Commis- 
sion pledged his support in the public policy educa- 
tional work of the division, and Executive Manager M. 
H. Aylesworth of the N. E. L. A., J. M. Wakeman, 
general manager of the Society for Electrical Devel- 
opment; M. R. Bump, vice-president N. E. L. A., and 
other speakers made addresses characterized by con- 
structive thought. 

President C. R. Hayes’ address emphasized the co- 
ordination to be accomplished between the New England 
Division and the national association and the need of 
molding public opinion as to the necessities and impor- 
tance of electric utilities. Greater co-operation between 
all interests in the industry is now being attained. The 
great question of financing the utilities forms the most 
important problem before the association and the public, 
coupled with the necessity for an adequate return. 

On Tuesday afternoon there was a _ well-attended 
and enthusiastic technical session, during which the 
reports of the national committees on underground 
systems, prime movers, electrical apparatus and over- 
head systems were abstracted and discussed. Plans 
for the new detailed organization of the New England 
technical committees, under the chairmanship of L. L. 
Elden of the Boston Edison Company, were explained 
in a letter from I. E. Moultrop, chairman national 
Technical Section. 

Credit granting in the public utility field is assuming 
a more commercial aspect, declared W. E. Dorsey, Nar- 
ragansett Electric Lighting Company, Providence, R. L., 
in a paper on “Credits and Collections from a Public 
Service Company’s Standpoint.” The cost of collections 
at Providence is 0.5 cent per dollar of gross revenue. 

More reliable records of investment account were 
urged in a paper by A. E. Lamb, chief accountant Maine 
Public Utilities Commission. I. S. Hall, auditor Charles 
H. Tenney & Company, Boston, read a paper emphasiz- 
ing the importance of service ideals in building up 
public good-will through the accounting department. 
W. H. Blood, Jr., Stone & Webster, then gave an illumi- 
nating talk on the use and abuse of graphic statistics. 
The session was closed by an account of the Central 
Maine Power Company’s preferred-stock customer- 
ownership campaign by P. H. Whiting. 


CO-OPERATIVE MOVEMENT 


An all-day session devoted to commercial problems 
was held on Thursday, the concluding day of the con- 
vention. The most significant feature was a vote 
authorizing the contact committee, of which William 
Gould, Boston, is chairman, to undertake full co-opera- 
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tion with the other branches of the industry along 
the lines of the California campaign. The following 
representatives of the different branches bore testimony 
to the closer relations now rapidly developing: Jobbers, 
W. F. Abely; manufacturers, Frank J. Allen; contrac- 
tor-dealers, George B. Quinby and J. E. Wilson. 

The following officers were elected, after the consti- 
tution was amended to conform to the needs of the 
revised national organization: President, Bowen Tufts, 
Boston; vice-president, Charles L. Edgar, Boston. The 
executive committee will consist of C. R. Hayes, ex 
officio, and these state representatives: Maine, Fred 
D. Gordon, Portland; New Hampshire, F. A. Belden, 
Portsmouth; Vermont, D. W. Jardine, Burlington; Mas- 
sachusetts, Walter L. Mulligan, Springfield; Rhode 
Island, E. A. Barrows, Providence; Connecticut, Samuel 
Ferguson, Hartford. It will also contain, as manufac- 
turing members, Richard H. Rice, General Electric 
Company, Lynn, Mass., and A. B. Reynders, Westing- 
house Electric & Manufacturing Company, Springfield, 
Mass. 


Indiana Association to Aid Commission 


in Plans for the Future 

HE last two days of the twelfth annual convention 

of the Indiana Electric Light Association at French 
Lick Springs were about evenly divided between prob- 
lems of public policy, power factor rate clauses and golf. 
The association addressed a message to the people of 
the state pointing out the interdependence of the public 
and the utilities and outlining the requirements of the 
central-station companies if they are to continue to main- 
tain the high class of service. which a discriminating 
public demands. The president was also instructed to 
appoint a committee to aid the public service commis- 
sion in formulating a plan to meet the pressing 
immediate and future needs of the respective companies 
and communities. The question of the association join- 
ing the Great Lakes Division of the N. E, L. A. was 
referred to the imcoming executive committee after 
R. V. Prather of Springfield, Ill., secretary of the 
division, had explained its functions and plan of 
organization. 

Chairman E. I. Lewis of the Indiana Public Service 
Commission in an address at the banquet on Thursday 
evening paid a tribute to the public utility operators of 
the state for the manner in which they had conducted 
themselves and their properties during the trying 
ordeals of the last few years. An early word of warn- 
ing from a commission is much better for all concerned 
than to wait and ask the companies to make changes 
after they have proceeded with their plans, according 
to William L. Goodwin, who also suggested the appoint- 
ment of “surveyors of finance” to pass on the merits of 
new public utility securities. 

In the absence of T. F. English of Muncie, Ind., his 
paper, describing the application of a power-factor 
clause to his rate schedules and methods adopted by his 
customers to improve their power factor, was read by 
Morse Dell Plain, Hammond, Ind. 

The officers elected for the year 1920-1921 were as 
follows: President, Morse Dell Plain, Hammond; vice- 
president, E. M. Walker, Terre Haute; secretary-treas- 
urer, Thomas Donohue, Lafayette; executive committee, 
P. H. Palmer of Kokomo, S. W. Greenland of Fort 
Wayne, C. O’Brien Murphy, Harry Reid and C. C. Perry 
of Indianapolis. 
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Electric Steel Mill Drive Equaling Steam 
on Tonnage Basis 


HAT the question of 
i steam versus __ electric 
drive for reversing mills 
and the even older question 
of shunt-wound versus com- 
pound-wound motors are 
still very much alive was 
shown at the fourteenth 
annual convention of the 
Association of Iron and 
Steel Electrical Engineers, 
held this week at the Penn- 
sylvania Hotel in New York 
City. . 

K. A. Pauly, General Elec- 





E. S, JEFFRIES 


President-elect tric Company, presented 
Association of [ron and Steel ss ; 
Electrical Engineers various phases of this sub- 


ject of reversing mil! drives 
on a basis of tonnage, stating that although steam 
equipment exceeded tonnage rolled with electrically 
driven mills, the equipment had not reached the final 
stage of operation perfection. In discussing this paper 
R. B. Gerhardt stated that it was estimated that 
monthly tonnages of from 60,000 to 70,000 would be 
rolled on the 40-in. (101-cm.) blooming mill at the 
Sparrows Point plant of the Bethlehem Steel Company. 
This compares very favorably with the steam mill on 
a tonnage basis. 

At the annual banquet on Wednesday evening 
Thomas Darlington was toastmaster. W. A. Berresford, 
president of the American Institute of Electrical 
Engineers, addressed the gathering, pointing out how 
the new developments in engineering associations 
would. help the steel men. Affiliation with the 
Federated American Engineering Societies was urged. 

Steel-mill work is now so specialized, Mr. Berresford 
said, that the formation of a standard code for the 
guidance of all members seems almost necessary. 
Present standards as formulated by the standards 
committee do not seem to be supported by the entire 
membership, Mr. Berresford observed. He also urged 


support of the Engineering Foundatidn and _ the 
American Engineering Standards Committee. Dr. 
F. B. Jewett, chief engineer research laboratory 


Western Electric Company, told about the development 
of the telephone system during the past fifteen years. 
John R. Freeman, past-president American Society of 
Mechanical Engineers, gave an illustrated lecture on 
China with reference to the development of artificial 
waterways. 

Interesting papers covering heat, motor applications 
and control were presented and discussed at the con- 
vention sessions. These papers will be abstracted in 
detail in the ELECTRICAL WORLD of Oct. 2. 

At the business session on Monday E. S. Jeffries, 
Steel Company of Canada, was elected president of the 
association for 1921. The other officers elected were: 
First vice-president, W. S. Hall; second vice-president, 
C. E. Bedell; treasurer, James Farrington; ‘secretary, 
John F. Kelly; directors, Gordon Fox, F. E. Galbraith, 
S. L. Henderson and W. C. Suppler. The membership 
of the association has increased.since Jan. 1 by 136 
members, making a total of 1,139. 

Reports of the various committees were given, sum- 
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marizing the progress which had been made during the 
last year. For the electrical development committee 
E. S. Jeffries stated that a policy had been formulated, 
which was te keep the members posted on the develop- 
ment of equipment and also on the newest advances in 
engineering thought in steel-mill operation. Walter 
Greenwood stated that the safety committee had drawn 
up rules for the construction and operation of cranes, 
which had been submitted to manufacturers and steel- 
mill men for comment ard suggestion. Specifications 
for electrodes have been drawn up fer electric furnaces 
by the electric furnace committee, E. T. Moore chair- 
man, with the help of electrode manufacturers. A 
practical educational course for steel mill electricians 
has been planned by the committee on education, B. A. 
Cornwell chairman, and the compilation of a textbook 
has been begun. 

A number of exhibits were displayed by the manu- 
facturers of equipment used in steel mills. Aside from 
the business sessions, there were several entertainment 
features arranged by A. H. Swartz, chairman of the 
convention committee. 





Manufacturers to Create Public Good 
Will for Utilities 


LECTRICAL manufacturers are mapping out a pro- 

gram of publicity through the advertising pages of 
the general national publications and local press for the 
purpose of creating public good will for the electric 
light and power industry. Monday of this week a com- 
mittee of manufacturers’ representatives met with the 
publicity department of the National Electric Light 
Association and agreed upon a plan to be taken up with 
all electrical manufacturers. 

According to the plan this committee will urge the 
electrical manufacturers to make definite pledges of 
“white space” for good will advertising according to a 
definite schedule so that it will be continuous rather 
than sporadic. The committee hopes to have at least 
one page in each national magazine each week carrying 
a good-will story. The opinion of those at the meeting 
was that no attempt should be mdde to combine good 
will and merchandising copy in the same advertisement. 
The plan proposes that the N. E. L. A. publicity depart- 
ment will furnish the copy or statistics as desired. 

The manufacturers also proposed at the meeting that 
the N. E. L. A. should furnish electrical manufacturers 
with good will publicity material for dissemination 
among employees. 

The members of the committee who attended the 
meeting were: Charles F. Kinsman, Sterling Bronze 
Company, New York City, representing the Association 
of Lighting Fixture Manufacturers; L. D. Gibbs, Edison 
Electric Illuminating Company of Boston, representing 
the advertising and publicity service bureau of the N. E. 
L. A., Commercial Section; John Mustard, Wagner Elec- 
tric Manufacturing Company, Philadelphia; Frank H. 
Gale, General Electric Company, Schenectady, N. Y.; 
W. H. Easton, Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., in the absence of J. C. 
McQuiston, member of the committee; P. L. Thomson, 
Western Electric Company, New York City; Neil C. 
Hurley, Hurley Machine Company, New York City; J. F. 
Killeen, Edison Electric Appliance Company, Inc.,-New 
York ‘City; E. B. Seitz, representing the American 
Washing Machine Manufacturers Association, Chicago. 
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Geological Survey’s Figures on Energy 
Production and Fuel Consumption 


IGURES for the first six months of 1920 covering 

the production of electrical energy and the con- 
sumption of fuel by the public utility power plants in 
the United States have been issued by the United States 
Geological Survey. These figures are based on returns 
from about 3,000 power plants rated at 100 kw. or more, 
including central stations, electric railways and other 
plants, the capacity of the plants submitting reports 
being about 90 per cent of the capacity of all plants 
listed. 

According to the Geological Survey’s report, the aver- 
age daily production of electricity during the six 
months, in kilowatt-hours, was as follows: 








January ........ 124,700,000 April .......... 119,300,000 
February ....... 119,900,000 May ........... 115,700,000 


REC. sv avis’ 120,700,000 June 


119,800,000 


Total production of electrical energy for the six 
months is put at 21,846,515,000 kw.-hr. 


Electrical Supply Jobbers Start 
Publicity Campaign 
AKING as its slogan “Ask your electrical supply 
jobber,” the Electrical Supply Jobbers’ Association 
has started and will finance from the association’s funds 
a publicity campaign aimed at making the association 
“as truly co-operative and altruistic as possible.” In 
its primary features the publicity will aim at promoting 
a better understanding of the functions of the jobber. 
The underlying thought of the whole campaign will 
be to help develop the industry, to inspire confidence in 
its various elements and to promote a fair appreciation 
of the functions and place of each element in the in- 
dustry, without in any wise restricting any results 
which may accrue to any particular electrical supply 
jobber or organization of electrical supply jobbers. 


Practical Demonstration of Industrial 
Lighting for Jobbers at Nela Park 


ETHODS of making correct industrial lighting 
layouts, including the working out of two actual 
examples, occupied the attention of some seventy-five 
representatives of electric jobbers at Nela Park, Cleve- 
land, Ohio, on Monday, Tuesday and Wednesday of last 
week. The program opened with a statement by R. W. 
Shenton of the National Lamp Works in which the 
backward condition of the lighting field was dwelt on. 
A lighting demonstration Monday night by Ward 
Harrison displayed in a striking way the improve- 
ments possible in industrial lighting when intelli- 
gent application of: available equipment is made. The 
men were shown the methods of calculating lighting lay- 
outs by Ward Harrison and Earl A. Anderson Tuesday 
morning, and the-party was then taken to a local manu- 
facturing plant and a retail store, where data were 
collected and each man was required to. work out a 
lighting layout, prizes being offered for the best solu- 
tions. Between the inspection and 9 o’clock Tuesday 
evening complete installations designed by the lamp 
laboratories engineers were put in place without the 
knowledge of the men, and the party was taken to 
inspect the results. 
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Foot-candle meters were available at the demonstra- 
tions and the two installations, enabling those present to 
check results. Tables giving coefficients of utilization 
and room indexes were presented at the meeting which 
reduced the necessary calculation to one simple formula 
outside the selection of lamp spacings and the calcula- 
tion of square feet of area per outlet. Wednesday was 
devoted to the discussion of sales policies and methods. 





Plant Closed Without Warning Because 
of High Cost of Coal 


ELAWARE, Ohio, a town of 10,000 or more popula- 
tion and the seat of a university, awoke recently 

to find itself without electric power or light. Industrial 
plants were forced to shut down for the day and all 
business dependent. upon electricaf energy was sus- 
pended. It soon appeared that the reason for the fail- 
ure of service was that the power plant had no coal, 
the manager asserting that he had been forbidden to 
purchase any at current high prices by the officials of 
the Ohio Utilities Company, which owns the local plant. 
No warning of the impending shutdown had been given. 
The situation, summarized, as explained by the man- 
ager to an emergency meeting of citizens, is that an 
increase in rates granted to the company by the City 
Council last February had proved inadequate owing to 
the great advance in the price of coal since that time; 
that the company had gone before the Ohio Public 
Utilities Commission seeking a 30 per cent advance but 
had been blocked by a protest from the City Council, 
and that it had been operating at a monthly loss of $600. 
The citizens’ meeting appointed a committee to con- 
fer with the City Council in an effort to adjust the 
trouble.. In the meantime the manager of the plant 
undertook to borrow coal from the railroad company so 
that the workshops could reopen. Indignation was 
freely voiced at what was termed the arbitrary action. 


Texas Company to Raise Power Rates 
to Protect Lighting Customers 


O PROTECT the smaller consumers from discrim- 

ination as against large power users, the Dallas 
(Tex.) Power & Light Company has asked for an in- 
crease in the rates charged the latter class of con- 
sumers. Under the terms of the franchise granted 
Jan. 8, 1917, provision is made for rewarding both 
the consumers and the company for increases in 
efficiency and economy of operation which decrease 
the operating costs. After paying operating ex- 
penses and providing an authorized return on the 
appraised property value four reserves are created— 
first, a sum’ equal to 8 per cent on the property value to 
protect the investment return; second, an accident rev- 
enue equal to 24 per cent of the annual gross receipts; 
third, a depreciation reserve equal to 6 per cent of the 
property value, and, fourth, a final surplus reserve of: 
all sums remaining. Should this last reserve increase 
50 per cent above normal, the maximum rates for such 
service as lighting are decreased 0.5 cent per kilowatt- 
hour and the return on the property value is increased 
0.5 per cent. In this way the small consumers get serv- 
ice at cost. However, if the power revenues are such 
as to decrease the final surplus, the lighting rates would 
have to be increased, and it is to prevent this that a 
change is desired in the power rates. 
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Alaskan Water-Power Development Urged 


to Release Paper-Pulp Supply 


EVELOPMENT of the large amounts of water- 
power available in Alaska will make 40,000,000,- 
000 ft. of paper-pulp material available at the rate of 
approximately 1,200,000 tons per year. This will, accord- 
ing to the United States Forestry Bureau, supply from 
one-third to one-half the annual needs of the nation. 
Among the water-power sites of Alaska the following 
nave been investigated and are in the timber area from 
which the paper pulp will come: Fish Creek, 10,000 hp., 
using water from three storage lakes; Swan Lake, 9,000 
hp., with several storage lakes; Malia Bay, 5,000 hp.; 
Beaver Falls, 5,000 hp. with storage; Shrimp Bay, 7,000 
hp., one storage lake; Bailey Bay, 6,000 hp. and several 
storage lakes; Mill Creek, 4,000 hp. and other nearby 
sites; Karta River, 4,000 hp., small lake; Hetta Inlet, 
4,000 hp., with several small lakes at high altitudes; 
Thomas Bay, 28,000 hp., 15,000 hp. continuously; 
Sweetheart Falls, 15,000 hp. with large storage lake; 
Long Lake, 20,000 hp., and Crater Lake, 10,000 hp.; 
Treadwell, 12,000 hp., already developed. Mitchell Bay, 
10,000 hp.; Warm Spring Bay and Cascade Bay, 5,000 
hp. each; Silver Bay, 6,000 hp. 


Tennessee Contractors Pledge Support to 
Utilities in Fight for Relief 


UPPORT and co-operation to the public utilities of 

the state in their struggle for relief were pledged 
in a resolution by the Tennessee Association of Elec- 
trical Contractors at the recent annual convention. 
The resolution, copies of which were sent to all local 
utilities commissions, pointed out that the cost of pro- 
duction in the past few years had been multiplied out 
of all proportion to revenues. 


Industrial Business and Merchandising 
to Be Discussed by Contractors 


MPHASIS will be placed on industrial business and 

merchandising at the annual convention of the Na- 
tional Association of Electrical Contractors and Dealers 
to be held in Baltimore at the Southern Hotel, Oct. 4-9. 

The program includes an address by James M. Wake- 
man, general manager of the Society for Electrical 
Development; a paper by A. L. Abbott, St. Paul, on “Con- 
ducting a Contracting Business”; an address by J. L. 
Wolff, secretary of the Fixture Dealers’ Association of 
America, on “The Proper Handling of Fixture Sales,” 
and a paper entitled “The Sale of Motors for Industrial 
Work” by J. A. Clarke, Westinghouse Electric & Manu- 
facturing Company. 

The morning of Oct. 8 will be given over to merchan- 
dising principles, with addresses by H. B. Kirkland, 
Samuel A. Chase and W. L. Goodwin. At this session 
M. H. Aylesworth, executive manager of the National 
Electric Light Association, will speak on “What the 
N. E. L. A. Is Doing to Help the Electrical Contractor- 
Dealer to Improve Retail Distribution.” 

The afternoon of the same day will be devoted to in- 
dustrial illumination, with an exhibit similar to that 
staged at the Pasadena N. E. L. A. convention last 
May. At this session the following papers will be pre- 
sented: “A New Era in Lighting,” by R. W. Sheuton; 
“Seeing Is Believing” (this paper will accompany the 
exhibit demonstration), by Ward Harrison; “Industrial 
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Lighting Market and the Contractor’s Part in Selling 
It,” by P. B. Zimmerman. W. M. Thompson, bureau of 
advertising, American Newspaper Publishers’ Associa- 
tion, will speak on “Advertising for Contractor- 
‘Dealers.” 

The annual dinner will be held on the evening of Oct. 
8, at which addresses will be heard from Judge William 
H. Wadhams of the Court of Civil Sessions of New York 
on “Americanization,” and Edward H. Ford, author and 
humorist, on “What the World Needs—More Humor.” 


Industrial Uses to Be Emphasized at 


New York Electrical Show 


HE thirteenth annual New York Electrical Exposi- 
tion will open in Grand Central Palace on Oct. 6 and 
continue for ten days with 141 exhibits, representing a 
48 per cent increase over the 1919 show. The purpose 
of the exposition is to show the varied eniployment of 
electricity in the home, office, store and factory, and in 
each case whole series of displays have been prepared. 
Of special interest will be the servantless household. 
A therapeutic exhibit, demonstrating the use of elec- 
tricity in the doctor’s office and hospital, has been 
arranged, and also an exhibit of wireless telephony. 
This year the entire third floor of the building has 
been given over to a series of working exhibits where 
the employment of electricity in a score of industries 
will be demonstrated. One will be material handling, 
with industrial trucks, conveyors and hoists all in 
operation. The Material Handling Machinery Manu- 
facturers’ Association and the Electric Hoist Manufac- 
turers’ Association are co-operating with different 
makers in this particular exhibiv 





Coolidge Talks to Crowd By Means 
of Voice Amplifier 





Gov. Calvin Coolidge of Massachusetts, nominee for Vice- 
President on the Republican ticket, speaking at Barnes 
Field, Boston, recently. His voice could be heard throughout 
the entire field. 
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Current News 
and Notes 


Timely items on electrical happen- 


ings throughout the world, to- 
gether with brief notes of general 
interest, 





Great Britain Has an Electrically 
Driven Sea-Going Ship.—The only elec- 
trically propelled ocean-going boat in 
the great merchant marine of Great 
Britain is the Wulsty Castle, which 
plies between European and South 
United States ports. This 6,000-ton 
vessel has two turbo-alternators, in- 
stalled on each side of the engine room, 
which run in parallel and transmit 
power to two main driving induction 
motors amidships, these in turn energiz- 
ing the single low-speed propeller shaft 
through double helical single-reduction 
gearing. 


St. Clair, Mich. Favors Sale of 
Municipal Plant.—By a vote of 373 to 
65 the citizens of St. Clair, Mich., have 
approved of the sale of their municipal 
electric plant for $42,000 to the Detroit 
Edison Company, to which they will in 
consequence soon look for energy. A 
controversy over the municipal plant 
had been waged in St. Clair for thir- 
teen years. The great increase in oper- 
ating costs and the need for expending 
$70,000 to put the plant in good shape 
were held accountable for the large 
majority in favor of giving up the local 
enterprise. 


Denmark Celebrates the Oersted An- 
niversary.—In celebration of the cen- 
tennial of the discovery of electromag- 
netism by Hans Christian Oersted a 
special edition of his works has been 
brought out in Denmark, his native 
country, and an exhibition where his 
original magnetic needle is shown has 
been arranged at the Polytechnical Col- 
lege of Copenhagen, of which he was 
the founder. A statue of the scientist 
has been unveiled in his birthplace, Rud- 
kébing, and ceremonies have been held 
at his grave. Meetings in honor of his 
memory and lectures by distinguished 
scientists have taken place, and a move- 
ment to erect an Oersted museum at 
Copenhagen is on foot. 


Europe’s Largest Steam Plant.—Eu- 
ropean contemporaries give some recent 
statistics concerning the steam-driven 
generating station of the Rheinisch- 
Westfalsche electrical works at Golden- 
berg, Germany, which are said to be the 
largest steam central station in the Old 
World. During the war the annual out- 
put of this station rose from 200,000,000 
kw.-hr. to 772,000,000 kw.-hr., owing to 
the metallurgical and electrochemical 
requirements of the government. Since 
the armistice the output has fallen to 
688,000,000 kw.-hr., despite the with- 
drawal of war restrictions on private 
consumption. The working installation 
includes six turbo-generators of 15,000 
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kw. each and one of 50,000 kw. Another 
unit of the latter size is being made 
ready. 


More Rate Increases.—The movement 
in the direction of increased rates for 
electric service companies still con- 
tinues in all parts of the country. 
Among advances recently reported are 
these: Metropolitan Edison Company, 
Reading, Pa., 20 per cent except to resi- 
dential customers; Easton, Pa., commer- 
cial rates, about 15 per cent; Rutland 
(Vt.) Railway, Light & Power Company 
and Vermont Hydro-Electric Corpora- 
tion, 10 to 15 per cent; Binghamton, 
N. Y., 23 cents per kilowatt-hour on 
lighting and 4 cent on power business; 
Sayre, Pa., 24 cents per kilowatt-hour 
on lighting and revised schedule on 
power; Northern States. Power Com- 
pany, Chicago, 1 cent per kilowatt- 
hour on lighting and power; Elyria, 
Ohio, 2 cents per kilowatt-hour. 


“Electric” Boilers in Sweden.—In re- 
building a large paper mill and sul- 
phate factory at Vargo, Sweden, it was 
determined to adopt electricity through- 
out. The steam plant and the works 
now consume no coal, whereas 20,000 
tons per annum would be needed under 
former conditions. The boiler house 
contains seven “electric” boilers, each 
of 3,000 hp., and the current enters 
the boilers at a pressure of 10,000 volts 
without having to be stepped down. 
Each of the boilers is provided with 
three electrodes, and the coupling ar- 
rangements are such that steam genera- 
tion can be regulated within 5 per cent. 
It is stated that full steam pressure 
can be raised in from five to ten min- 
utes after switching on the current, 
and considerable economy in attend- 
ance is obtained, as compared with coal 
firing. A steam accumulator has also 
been erected in order to insure an even 
consumption and economy in the use of 
steam. The installation is the first of 
its kind in Sweden. 


Electric Furnace Installed in San 
Francisco Mint.—A Rennerfelt electric 
furnace of 1,000 lb. capacity, to operate 
on two-phase, 60-cycle service, trans- 
formed from 2,200 volts to 110 volts, is 
being installed in the San Francisco 
mint, to increase the output of minor 
coins. The furnace was originally in 
operation at the Philadelphia Mint and 
was only recently withdrawn from serv- 
ice there when replaced by furnaces of 
more recent design and greater capac- 
ity. It is hoped to have the furnace in 
operation by the end of September, but 
uncertain delivery of switching equip- 
ment may cause delay. The new fur- 
nace will be used in the melting of 
metals for nickels and pennies only, 
silver being handled in the oil-fired cru- 
cibles now in use. Several of these 
crucibles were taken out to make room 
for the electric furnace. A motor- 
driven topping machine and a motor 
grinder will be installed to handle the 
clipping and smoothing of the ingots, 
and a mechanical conveyor will elim- 
inate most of the heavy work involved 
in carrying the molds by hand. 


VOL. 76, No. 18 


Associations 
and Societies 


A complete Directory of Blectrical 
Associations is printed in the first 
issue of each month. 
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San Francisco Section, A. I. E. E.— 
At a recent meeting of the executive 
committee of the San Francisco Section 
of the American Institute of Electrical 
Engineers the following officers were 
chosen for the year 1920-21: Chairman, 
J. P. Jollyman, Pacific Gas & Electric 
Company; vice-chairman, W. B, L’Hom- 
medieu, Westinghouse Electric & Man- 
ufacturing Company; secretary, Allen 
G. Jones, General Electric Company; 
chairman membership committee, J. J. 
Reed, Pacific Telephone & Telegraph 
Company; chairman papers committee, 
W. B. L’Hommedieu. 

Portland Sections, A, I. E. E. and N. 
E. L. A.—Association activities for the 
coming year in Portland, Ore., will 
start with a “get-together” meeting on 
Sept. 28. For several years the Port- 
land Sections of the A. I. E, E. and the 
N. E. L. A. have been holding joint 
meetings, and this year it has been de- 
cided to permit the Portland Section of 
the Oregon Association of Electrical 
Contractors and Dealers to meet jointly 
each month with these combined sec- 
tions. The contractors and dealers will 
bear their proportion of expense and 
occasionally there will be a program of 
particular interest to them. It is ex- 
pected that this year will be the most 
successful in the history of local asso- 
ciation activities, The officers are: In- 
stitute—E. F. Whitney, chairman; W. 
C. Heston, secretary. N. E. L. A.—A. 
D. Leach, chairman; W. A. Dunlap, 
secretary. Contractor-dealers—F. A. 
Bauman, chairman; F, R. Whittlesey, 
secretary. 





Coming Meetings of Electrical and 
Other Technical Societies 


National Safety Congress, Milwaukee, Wis., 
Sept. 27-Oct. 1. (For program of pub- 
lic utilities section see issue of Sept 
18, page 592.) 

American Electrochemical 
land, Sept. 30-Oct. 2. 

Conference Club, White Sulphur Springs, 
W. Va., Sept. 30-Oct. 2. 

Illuminating Engineering Society—Cleve- 
land, Oct. 4-7. (For program see issue 


Society—Cleve- 


of Aug. 14, page 349.) 
National Association of Electrical Contrac- 
tors and Dealers—Baltimore, Oct. 4-6. 


(For program see issue of July 24. 
£ page 205.) 
Electric Furnace Association—Columbus, 


Ohio, Oct. 6. 
American Electric Railway Association— 
Atlantic City, N. J., Oct. 11-15. 
National Association of Electrical Inspec- 
tors—Philadelphia, Pa., Oct. 12-13. 
British Columbia Association of Electrical 
Contractors and Dealers—Vancouver, 
B. C, Oct. 19. 
International Association of Municipal Elec- 
tricians—New Orleans, Oct. 19-22. 
Association of Railway Electrical Engineers 
—Chicago, Oct. 28-31. 

Electrical Supply Jobbers’ Association— 
General meeting, Detroit, Nov. 10-12. 

Electric Power Club—Hot Springs, Va.,, 
Nov 15-18 

Southeastern Geographic Division, N. E. L. 
A.—Miami, Fla., Nov. 17-19. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 





{PPC eeeeeeeeeeeereesecesesseeteseesaeseereese, 
SCCCESTESSCRSS SCRE SSE ESE REE SEseeseeRee 


CE 


Injury Must Be Shown in Order to 
Bring Reversal of Judgment.—A judg- 
ment will not be reversed, the Supreme 
Court of Pennsylvania declared in Bor- 
ough of Greensburg vs. Public Service 
Commission of Pennsylvania, unless 
prejudicial error is shown, and hence 
a failure by the Public Service Com- 
mission finally to dismiss or sustain 
complaints filed with it cannot suc- 
cessfully be alleged as error unless ap- 
pellants were injured thereby. (110 At. 
750.) * 


Manner of Flowing Water Over An- 
other’s Land Cannot Be Materially 


Changed Without Consent.—Where a 


right has been granted to discharge 
waters over the land of another and 
has been exercised, the consent of the 
subservient estate is necessary to the 
construction of a tunne! or canal across 
the subservient estate, the Supreme 
Court of New York observed in Hy- 
draulic Power Company of Niagara 
Falls vs. Pettibone Cataract Paper 
Company et al. (183 N. Y. S. 374.) 


Rate Increases Not Retroactive.— 
Rates increased by the Public Service 
Commission beyond those fixed by a 
public service company can only be 
made effective so far as the future is 
concerned, according to a decision of 
the Pennsylvania Supreme Court in 
Borough of Greensburg vs. Public Serv- 
ice Commission of Pennsylvania. On 
the hearing of complaints regarding 
the reasonableness of rates, only that 
which relates to the particular ques- 
tion under notice should be considered 
or decided. (110 At. 750.) 


Cessation of Disability of Compensa- 
tion Claimant Open to Inquiry After 
Final Judgment.—The Supreme Court 
of Louisiana has decreed, in Pye vs. 
Southwestern Gas & Electric Company, 
that where claim is made that an in- 
jured employee to whom compensation 
was awarded has completely recovered 
and is engaged in a lucrative business 
the facts may be inquired into even 
after final judgment has been entered 
and evidence may be taken as to the 
extent of the claimant’s disability. (85 
So. 282.) 


Scheduled Rate Collectible Even if 
Commission Investigation Is Proceed- 
ing.—Under the public service act of 
Pennsylvania, which requires public 
utilities to file schedules of rates and 
permits complaints to be filed against 
such rates within the thirty days before 
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the schedule becomes effective, at the 
expiration of the thirty days the sched- 
uled rate becomes a legal, collectible 
rate which may be sued for regardless 
of a complaint filed within the thirty 
days, provision for reparation being 
the effective remedy provided if rates 
are found unreasonable. This was the 
decision of the Pennsylvania Supreme 
Court in Suburban Water Company vs. 
Borough of Oakmont. (110 At. 778.) 


Legislative Power of Municipality to 
Fix Utility Rates Cannot Be Abridged. 
—The legislative power conferred on 
cities to fix rates of utility companies 
is continuing, the Supreme Court of 
Iowa declared in Town of Woodward 
vs. Iowa Railway & Light Company, 
and may not be abridged or bartered 
away by contract or otherwise, the 
power being subject only to the con- 
stitutional 
shall not be confiscatory or unreason- 
able, but reasonably compensatory. 
Therefore rates for an electric light 
company fixed by city ordinance were 
not fixed by contract. (178 N. W. 549.) 


Burden on Utility to Show Rates 
Prescribed by Ordinance Unreasonable. 
—In a suit by the town of Woodward 
to compel the Iowa Railway & Light 
Company to comply with its franchise 
and continue to furnish service, the 
rates prescribed for the company by 
ordinance, being presumptively rea- 
sonable, the Supreme Court of Iowa 
held that the burden was on the com- 
pany to show they were unreasonable. 
The presumption of reasonable rates, 
however, did not continue until new 
ordinance rates were adopted, since in 
that case the company would have no 
remedy if the city council refused to 
amend the rates. (178 N. W. 549.) 


The Cupples Station Case.—The Su- 
preme Court of Missouri, in State vs. 
Cupples Station Light, Heat & Power 
Company (see ELECTRICAL WORLD, June 
19, page 1446), made the following 
findings among others: Courts have the 
discretion to enter or refuse to enter 
judgment of forfeiture accordingly as 
public injury appears serious or trivial, 
and in quo warranto proceedings the 
court will hestitate to declare an ouster 
of franchises to use city streets where 
such judgment would destroy large in- 
vestments of an electric company and 
no public injury appears. Though re- 
spondent electric company restricted its 
service practically to persons owning 
its stock and to their tenants, yet 
where it furnished service virtually to 
the extent of its capability, and as per- 
sons refused service had their own 
remedy, such non-user, occurring a con- 
siderable time in the past, will not be 
construed as a sufficient non-user to 
work a forfeiture of respondent’s fran- 
chise to use the streets. The court 
maintained the right of the Cupples 
Station company to operate either in 
the underground or overhead district of 
the city of St. Louis, applications for 
all territory not being required within 
the prescribed ninety-day period for ac- 
ceptance. (223 S, W. 75.) 


limitation that the rates 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 





inal 


Rate of Return and Amount of Sales. 
—The Indiana Public Service Commis- 
sion in determining an application for 
increased rates by a gas company has 
fixed the rates at an amount which 
would not produce a return of 7 per 
cent on the basis of the sales of the 
previous year, the commission holding 
that rates which would produce a more 
satisfactory return would probably re- 
sult in a material decrease in the sales. 


Use of Depreciation Fund for Exten- 
sions Forbidden.—A refusal to modify 
its policy of prohibiting the use of the 
depreciation fund for extensions and 
other new construction for a period 
longer than one year has been made 
by the Indiana Public Service Commis- 
sion in the case of a gas company 
which had not in the past taken care 
of realized depreciation and had even 
deferred maintenance so far as was 
possible with actual plant operation. 


Free Service and Revenue.—Under 
the provisions of the Indiana statute 
requiring a utility to render free serv- 
ice to municipalities in accordance with 
the terms of its franchise, an amount 
equal to the revenue which would be 
derived from free services if they were 
billed at the regular rates must, ac- 
cording to a decision of the Indiana 
Public Service Commission in a water- 
rate case, be added to the actual reve- 
nues received in order to ascertain 
whether the revenues are equal to the 
requirements. 


Duty to Serve in Relation to Line 
Extensions—The mere fact that an 
electric utility has accepted a franchise 
from a city and has undertaken to fur- 
nish the community with electricity 
does not of itself, according to a deci- 
sion of the Missouri Public Service 
Commission in a complaint because of 
the refusal of the Missouri Public 
Utilities Company to extend its trans- 
mission lines to serve an applicant, re- 
quire the company to extend service 
to any residents who may ask it, but 
only to respond to reasonable demands. 
The commission denied an application 
for an order which would have forced 
the company to spend $396 to serve a 
consumer whose monthly bill would 
have approximated $1.50, but it re- 
quired the company to extend its lines 
at its own cost about 600 ft. to serve 
a single patron upon condition that the 
patron would bear the expense of the 
further extension necessary, about 375 
ft., and would guarantee to use elec- 
tricity to the amount of $2.50 monthly 
for a period of five years. 
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L. T. Merwin, who has recently been 
promoted from general superintendent 
to assistant general manager of the 
Northwestern Electric Company, at 
Portland, Ore., was graduated from the 
University of California in 1896. The 
next five years he spent teaching math- 
ematics and science in the high schools 
at Napa, Cal., and in the Polytechnic 
High School at San Francisco. Mr. 
Merwin began his electrical career with 
the San Joaquin Light & Power Com- 
pany in 1901, as station operator, and 
soon became chief operator at the 
Fresno (Cal.) plant of that company, 


L. T. MERWIN 





where he originated and developed a 
meter-testirg department. Later he 
became assistant to the city superin- 
tendent. ‘in 1906 he accepted a posi- 
tion as superintendent of the Nevada- 
California Power Company at Goldfield, 
Nev., and in the following year became 
electrical engineer for the Nevada Con- 
solidated Mines Company. While with 
the latter company he designed and 
installed all of the electrical equipment 
in the company’s mines and mills, han- 
dling both underground and _ surface 
work. In the early part of 1912 he 
overhauled the electrical equipment in 
the Trinity Gold Mine, in the Trinity 
Mountains in the northern part of Cali- 
fornia. In May of the same year Mr. 
Merwin went to Portland to assist in 
the design and later took charge of 
the construction of the Northwestern 
Electric Company’s transmission line 
on the north side of the Columbia River 
Gorge, from its White Salmon River 
development to Portland. When the 
plants of the Northwestern Electric 
Company were completed he took charge 
of them as superintendent of operation. 
In 1916 he was made general super- 
intendent, in charge of all of the physi- 
cal equipment of the company. In July 
of the present year he was promoted to 
assistant general manager and the ex- 
ecutive head of the company in the 
absence of the general manager. 


A. D. Morehouse has been appointed 
a hydraulic engineer in the division of 
power resources of the United States 
Geological] Survey. 
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Men 
of the Industry 


Changes in Personne) 
and Position— 
Biographical Notes 





Fred D. Gordon, general manager 
Androscoggin Electric Company, Lewis- 
ton, Me., resigned on Sept. 1 to join the 
organization of the Cumberland County 
Power & Light Company, Portland, Me., 
Oct. 1. Mr. Gordon is one of the best- 
known central-station men in New Eng- 
land and has been identified with the 
upbuilding of the Androscoggin com- 
pany for about fifteen years, his activi- 
ties covering hydro-electric-plant and 
steam-plant development, the construc- 
tion of the Portland-Lewiston interur- 
ban railway and the cultivation of 
lighting and power business in the lower 
Androscoggin valley. Mr. Gordon is 
the Maine representative of the execu- 
tive committee of the New England 
Section, N. E. L. A., and has long been 
active in the affairs of this geographic 
division, 

Dr. Clayton H. Sharp, technical di- 
rector of the Electrical Testing Labora- 
tories, New York, has been appointed 
chairman of the board of examiners 
of the American Institute of Electri- 
cal Engineers, succeeding F. L. Rhodes. 
Dr. Sharp is a past-president of the 
Illuminating Engineering Society, of 
which he was one of the founders, 
and is co-inventor with Preston S. 
Millar of several illumination measur- 


DR. C. H. SHARP 





ing devices, including the Sharp-Millar 
photometer. Dr. Sharp was graduated 
from Hamilton College in 1890 and took 
his doctor’s degree at Cornell Univer- 
sity. For six years Dr. Sharp engaged 
in research and instruction work at 
Cornell, except for an interval of a 
year spent in European travel and in 
research in the Physical Institute at 
Leipsic, Germany. 
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Bowen Tufts, who has been elected 
president of the New England Geo- 
graphic Division of the N. E. L. A,, is 
one of the best known and most highly 
esteemed of the younger public utility 
administrators in the Northeast. Born 
at Lexington, Mass., about thirty-five 
years ago, Mr. Tufts entered business 
after one year in high school, joining 
the staff of the Boston banking house 
of Jose Parker & Company in 1899. He 
soon became a traveling salesman for 
this house, handling chiefly municipal 
securities in New England and Canada. 
In 1903 Mr. Tufts was made manager, 





BOWEN TUFTS 


and when the house of C. D. Parker & 
Company, Inc., was established in 1907 
he became vice-president and general 
manager of the new organization. This 
banking house now operates directly 
seventeen central-station properties in 
Massachusetts and is interested in the 
management as trustee or director of 
five others in the state. Among these 
properties are the central stations at 
Amesbury, Franklin, Uxbridge, Palmer, 
Winchendon, Weymouth, Great Barring- 
ton, Plymouth, Marlboro, Athol and 
Westboro. Mr. Tufts is a trustee of 
the Massachusetts Lighting Companies, 
Franklin County Power Company and 
Commonwealth Gas & Electric Com- 
panies and a member of the Engineers’ 
Club of Boston and of the executive 
committee of the Massachusetts Gas 
and Electric Association. He was for 
two years treasurer of the New Eng- 
land Section, N. E. L. A., for two years 
a member of the executive committee 
and for one year vice-president. Com- 
bining unusual powers of analysis with 
a broad vision of the possibilities of 
electric service based upon sound pub- 
lic relations and economical operation, 
Mr. Tufts brings to his new office 
talents which will find ample scope in 
advancing the central-station industry 
in the New England States to still 
larger spheres of usefulness and effi- 
ciency. 

Homer E. Grosbach of the United 
States Geological Survey has _ been 
assigned to the Rocky Mountain sur- 
face water division. His headquarters 
will be in Denver. 


Trade and Market Conditions 


News of the Trade for the Manufacturer, Wholesaler 
and Jobber of Electrical Equipment and Supplies—Notes on Industrial Activities 
and Business Methods 





Use of Trade Acceptances 


Improving Collections 


"T iscton acceptances are materially improving the col- 
lections of the Western Electric Company, the largest 
electric supply jobbing house in the United States. 
In 1918, the year that the company adopted the use of 
trade acceptances, the loss on accounts under this basis 
was three-hundredths of 1 per cent. The loss during the 
same period on open accounts was thirty-nine-hundredths 
of 1 per cent. The following year the accounts closed under 
the new method increased 237 per cent in number and 211 
per cent in value. The loss on these amounted to seven- 
hundredths of 1 per cent. The loss to sales on open accounts 
for that year was twenty-seven-hundredths of 1 per cent. 

These figures would indicate a considerable reduction in 
the losses sustained on customers’ accounts since trade ac- 
ceptances were introduced by the Western Electric Com- 
pany two years ago. The ease with which the system func- 
tions and the general satisfaction expressed by most of the 
customers who have participated in it have resulted in a 
campaign by the branch offices to explain the system’s ad- 
vantages to their customers. 

For the first six months of 1920 the number of trade 
acceptances used by the Western Electric Company in- 
creased 126 per cent and the amount in dollars and cents 
253 per cent over the same period in 1919, according to 
E. W. Shepard, general credit manager of the company. 
THese results have been accomplished without giving long 
terms, it is stated. This is substantiated by the fact that 
the turnover on the receivables investment for the first 
half of 1920 increased nearly 25 per cent over the first 
six months of 1919. The company is more enthusiastic 
than ever over trade acceptances and believes its previous 
conclusion is justified that these do not represent secondary 
credits as claimed by some of the opponents of the system. 
Experience in this instance is said to have shown that this 
method of settling accounts has not only been a benefit to 
the company but to its customers. Many of the latter who 
were formerly slow are now very prompt in meeting their 
obligations. 


Cancellations of Orders Menace Trade 


ROM time to time reports are received from electrical 
Fo nsanusactorers of cancellations in their field. This is 

a tendency which, if regarded as unimportant, may 
assume serious proportions, according to the Chamber of 
Commerce of the United States. The latter has completed 
a survey of the manufacturing field which reveals the 
great prevalence of the cancellation evil in almost every 
phase of business. No separate classification of the 
electrical industry is apparently made in this report, but 
the general conclusions are interesting. 

Inquiries were sent to 106 leading trade associations to 
learn the situation. Some of the chief reasons given for 
cancellations were inability to make prompt delivery, over- 
stock, business declining, revision of production schedule 
and financial embarrassment. The lumber industry seems 
to have been one of those hardest hit, as more than 3,500 
cars have been canceled in one division alone since January. 

Responsibility does not rest wholly with the buyer, how- 
ever, it is stated. Some factories have been in the habit 
of accepting considerably more orders than they knew they 
could fill, with the expectation that a certain proportion 
would be canceled. 


It is this tendency to regard the prac-. 


tice leniently which is said to represent a menace to the 
integrity of the country’s business structure, as even the 
most upright of customers have indulged in the practice. 

Several trade organizations have taken steps toward 
remedying the situation by creating advisory bureaus to 
pass upon the claims for cancellation grounds. The Cham- 
ber of Commerce will also take further steps in attempting 
to preserve the validity of all contracts. 





Electrical Exports for July Half a Million 


Ahead of Last Year 


XPORTS of all classes of electrical goods, locomo- 
tives excepted, reached a total value of $53,212,172 
for the seven months ended July, 1920, according to 

the Bureau of Foreign and Domestic Commerce. ‘This total 
is still about 2.5 per cent below the figures of $54,604,161 
for the corresponding period of last year. . The exports for 
July, however, represent a gain over July, 1919. The 
export total of $33,251,133 for the first seven months of 
1918 is about 60 per cent’ below the figures for this year. 
If continued at the same rate as for the first seven months, 
exports will reach a total of more than $90,000,000 in 1920. 
The present year has recorded a higher total of exports 
than 1919 up to the end of July in ten items out of nine- 
teen. These are batteries, generators, heating and cook- 
ing apparatus, interior-wiring supplies, arc lamps, magnetos 
and spark plugs, motors, rheostats and controllers, switches 
and accessories, and miscellaneous material. The differ- 
ence is more than made up in value, however, for the largest 
excess of this year over last was only about $500,000 





——— July -—~ — Six Months Ended — 





July 
1919 1920 1919 1920 

Batteries......... $379,021 $497,657 $3,576,156 $3,832,467 
Carbons.....,... 70,991 119,309 927,588 791,688 
Dynamos and generators ae 475,271 536,400 3,035,682 3,534,164 
Fans. 142,103 87,892 1,137,941 805,590 
Heating and cooking apparatus 156,745 124,485 970,747 1,046,060 
Insulated wire and cable 659,893 558,791 6,249,949 4,242,444 
Interior-wiring supplies 160,099 336,881 1,417,281 1,851,701 
Arc lamps. . ; 835 2,004 8,413 15,613 
Carbon-filament lamps. ea 4,076 5,303 117,247 63,766 
Metal-filament lamps. . 240,719 244,010 3,065,531 2,298,822 
Magnetos, spark plugs, ete 203,809 304,702 1,884,191 2,224,144 
Meters and se instru- 
® ments. . 125,589 202,612 1,192,676 1,525,273 
Motors. . ».4 546,794 709,086 6,382,144 6,822,986 
Rheostats and controllers 26,854 26,283 290,957 397,477 
Switches and accessories 403,748 299,615 2,075,795 2,482,289 
Telegraph apparatus 44,892 33,150 560,500 411,438 
Telephones........ 274,387 215,384 2,166,446 2,130,025 
Transformers.”.. .. 285,496 165,728 3,518,571 2,050,456 
All others. ..... 1,794,783 2,018,754 16,426,346 16,685,769 

SS $5,996,105 $6,488,046 $54,604,161 $53,212,172 





on dynamos and generators, while 1919 leads by $2,000,000 
on insulated wire and cable and by almost $1,500,000 on 
transformers. 

The total of electrical exports for July, 1920, is $6,488,046, 
as compared with $5,996,105 for the same month in 1919 
and $5,393,949 in 1918. The figures for July of this year 
represent a falling off from the year’s average, as it is 
the lowest monthly total yet recorded in 1920 with the 
exception of January. The increase in exports for July, 
1920, over 1919 of about $500,000 is well distributed over 
eleven articles. The largest advances were more than $100,- 
000 on batteries and magnetos and spark plugs, almost 
$170,000 each on interior wiring supplies and motors, and 
about $225,000 on miscellaneous items. On the other hand, 
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July, 1919, was ahead of the July total for this year by 
more than $100,000 each on insulated wire and cable, 
switches and transformers. The exports of fans in July, 
1920, were below the usual total for that month. The figures 
of $87,892 are lower than the exports of fans in each of 
the first seven months of last year and compare with 
$142,103 for July of 1919 and $105,823-in 1918. The 
accompanying table shows the comparison of electrical ex- 
ports for July 1919, and 1920. 


Easier Conditions Seen in Supply 
of Motors 


AMINE conditions prevail in the small motor supply, 
F those some sections report a slight decrease in de- 

mand. Demand for 25-hp. and larger sizes is heavy 
but deliveries are better than in the 1-hp. to 10-hp. sizes. 
Fractional-horsepower motors are not being «alled for as 
they were in the spring, and in some instances cancellations 
are reported. 

Plant extensions of large and small industries are re- 
sponsible for much of the demand for motors. Among these 
industries are textile mills of New England and the South, 
small manufacturers all over the country, and irrigation 
companies and canneries in the West. There has been noted 
a slight decrease in demand from some points in the East 
and the Middle West. The call is for motors of 1 hp. to 
10 hp. and deliveries have been lengthened to around twenty- 
eight to forty weeks for alternating motors, and fifteen to 
twenty-eight weeks for direct-current machines in these 
sizes. Inquiries for small slip-ring motors have brought 
promises of delivery in fifty to seventy weeks. About five 
or six months is required for motors of 25 hp. and over. 

Railroad tie-ups are ascribed as the chief cause for the 
long deliveries. Manufacturers could not ship motors until 
quite recently, and at present the fact that raw materials 
were not received in adequate volume for some time is 
curtailing production. Railroad shipments, however, are 
now much improved and labor conditions are better. 

In fractional-horsepower motors the demand has dropped 
sharply. Appliance manufacturers are not seeking motors 
and it is reported from Chicago that one motor manufac- 
turer can find no outlet for his product. 

Recent price advances of 10'to 15 per cent on power mo- 
tors and 7.5 to 10 per cent on the fractional sizes, according 
to manufacturers, are not the result of recently increased 
costs of production, but were advances which might have 
been made earlier but were delayed in the hope that all 
prices were coming down 

For the next six months the outlook seems to be that 
the supply in all lines will grow easier and no price changes 
will be made. 





Washing-Machine Prices Still Advancing 


"Tee trend of washing-machine prices is still upward, 
according to the American Washing-Machine Manu- 
facturers’ Association, which met in Chicago on Sept. 
8 and 9. Higher prices were especially noticeable among 
the new types of machines which different manufacturers 
contemplate placing on the market in the near future. Two 
manufacturers stated definitely that the price of their prod- 
uct would be advanced on Sept. 15, and a number of 
others contemplate price advances within the next. thirty 
or sixty days. It was the almost universal experience that 
cost of production had increased during the past ninety 
days, and it was said that prices cannot be decreased or 
even maintained in the face of advancing costs. Foreign 
exchange rates are retarding sales for export. Deliveries 
are now virtually on a normal basis. Wringers, sheet 
copper and other items would be holding up production 
in some factories were it not for the fact that manufac- 
turers in different neighborhoods are equalizing their raw- 
material stocks by interchanging supplies with competitors. 
There is a growing demand for sheet copper tinned on 
one side, but this is still difficult to obtain. 
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Metal Market Situation 


USINESS in the domestic copper market continue: 
B aie The expected increase in buying has not yet 

begun to materialize. Producers seem to be confident 
that a heavier buying movement must develop early in 
October at least. Consumers at present, however, are ap- 
parently content to exist in hand-to-mouth fashion, eking 
out their supplies with the help of the outside market. They 
are hoping for lower prices to break under the influence 
of the dull market. A few small sales are being made for 
fourth-quarter delivery at 18.75 cents. Some of the smaller 
producers are even offering quantities for October and 
November shipment as low as 18.50 cents, it is reported. 
In general, the large interests are asking 18.75 for spot and 
19 cents for fourth-quarter delivery. 

In the outside market very little business is being trans- 
acted. Second hands, while not pressing to sell, are offer- 
ing quantities of the metal as low as 18 cents for prompt 
shipment and at about 18.25 for October delivery, f.o.b. 
refinery. A somewhat weaker market in standard copper 
developed in London during the past week and spot eased 
off almost £3, 





NEW YORK METAL MARKET PRICES 
—September 14— —September 21- 
Copper ee ee 2 
London, standard spot..... - 99 15 0 a 
Cents per Pound Cents per Pound 
Prime Lake. . 18. 50-18.623 18.50-18.623 
Electrolytic... . 18.75 18.75 


Casting 17.87} 17.75 

Wire hase 22. 50-23.00 22. 50-23.00 
Lead, trust price 8 50 8.50 
(Antimony 7.424 7.123 
Niekel, ingot 43.00 43.00 
Sheet zine, f.o.b. smelter 12.50 12.50 
Zine, spot. ... 8.00-8.25 8.12) 
Woe). owax 0 ; ey 45.00 44.50 
Aluminum, 98 to 99 per cent 35.10 35.10 


OLD METALS 


Cents per Pound Cents per Pound 


Heavy copper and wire... 15 50 to 16.00 15.50 to 15.75 
Brass, heavy 9.00to 9.25 9.00 to 9.25 
Brass, light... : 7.00 to 7.25 7.00 to 7.25 
Lead, heavy ty 7.00 to 7.25 7.00 to 7.25 
Zine, old seran 5 25to 5.50 5.00 to 5.25 
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IN TRADE 
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mencing. Trade has also quickened slightly in the 

Middle West. All other sections of the country, how- 
ever, report a volume of business that either continues on 
the level of the past few weeks or slightly drops off. In 
the South concern is expressed over the cotton crop, which 
has been retarded recently by adverse weather conditions. 
This is somewhat offset by the bumper crops reported from 
the Intermountain section. The San Francisco district re- 
ports the return of virtually all the war-time restrictions 
on the use of power owing to the low supply of water. 

Collections are slightly improved in the Southwest and 
on the Pacific Coast, but the general consensus of opinion 
seems to be that much effort in pushing accounts is neces- 
sary. Labor conditions are generally more settled. De- 
liveries are improved in all sections. Sizable stocks in 
most lines are reported. Shortages on a few items are 
still existent in some sections, however. The chief diffi- 
culty is experienced with conduit, porcelain, outlet boxes, 
motors and some of the heating devices. New building con- 
struction is at a low ebb in most parts of the country. 
Efforts are concentrated on finishing work already begun. 
Some price changes have resulted from higher freight 
rates. 


|: NEW ENGLAND the fall spurt in buying is com- 
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Volume of business is improving, but there has been no 
marked increase as yet from fall buying and some doubt 
has been expressed whether the condition of stocks will 
permit this. Too much of some of the higher-priced mate- 
rials is being received. Shortage continues in steel prod- 
ucts and porcelain. The generally expressed opinion is 
that collections are in bad shape, although some jobbers 
are well satisfied. Banks are loaning for other than specu- 
lative purpose at reasonable rates. Export business con- 
tinues at same increasing rate. Suburban building is active, 
but city construction is largely confined to extensions and 
small rebuilding. Uncertainty of the labor situation makes 
builders unwilling to proceed with large projects until as- 
surance is had that labor will stay with the job. 

Transportation continues to improve and greatly reduces 
the capital tied up in stocks in transit—in some cases to 
10 per cent of what it was. 

The only price change of note in the week has been in 
flexible armored cable, which has dropped slightly and is 
plentiful in quantity. 

Rigid Conduit.—Insufficient shipments are being received 
to allow stock to be built up satisfactorily. Generally ship- 
ments are resold while on cars. Black, 3-in., is selling at 
$98 to $105 per 1,000 ft.; 3-in., $135 to $139.50; 1-in., $200 
to $206. Galvanized conduit is 15 per cent higher. Five 
per cent discounts from these prices for ten days cash. 


Knife Switches.—Demand is shifting to the safety type, 
it is stated. Sales are not heavy. Several jobbers report 
good stocks, but a few have broken supplies. Shipments 
are fairly prompt, coming through in about two to three 
weeks. Prices vary considerably. A representative jobber 
is quoting a 30-amp. single-throw, single-pole switch at 42 
cents; two-pole, 68 cents, and three-pole, $1.02 net. 

Metal Molding.—Standard, such as No. 333 for three- 
wire or four-wire, is far behind in deliveries and no stocks 
are on hand. Prices are stable. 

Outlet Boxes.—Discount remains at 40 per cent, but boxes 
are not available to supply demand. Stocks are poorly 
distributed. 

Tape.—Friction tape is plentiful, 3-in. being priced at 50 
cents per pound in 100-lb. lots, and all orders are being 
promptly filled from stock. 

Heaters.—The fall demand for bowl-type radiant heaters 
is not expected to begin until toward the middle of October. 

Lamps.—There is a good normal demand for all types 
and sizes with shipments coming in on time. 

Porcelain.—Prospects are rather discouraging for tubes 
knobs and cleats. Stocks are low or exhausted and manu- 
facturers offer no improvement for immediate future. 


Hollow Ware.—Factories are sold out and are only filling 
orders months old, refusing to accept new orders. 


Lighting Fixtures.—Demand for industrial types is brisk, 
and suburban demand for residence type is improving 
rapidly. Stocks are good, and shipments, except steel prod- 
ucts, are coming through. Prices are stable. 


Panelboards.—Demand is low owing to inactivity in in- 
dustrial and city building. Shipments are two to three 
months on boards, but cabinets are three to six weeks. 


CHICAGO 

Trade has quickened the past week, most jobbers report. 
The general industrial situation is still comparatively quiet, 
however. Retail sales remain low, but the great volume 
of goods coming in to jobbers on back orders is being ab- 
sorbed by the trade. This gives jobbers and manufactur- 
ers comfortable sales figures. New business is not heavy 
and inquiries are rather light. In many lines, however, the 
back order file is still far from normal size and stocks are 
not built up to the proper margin. 

Non-employment is becoming current in the retail trade. 
Many lay-offs and reductions are made and concerns are 
rot filling the places of men who quit. The state employ- 
ment bureau reports that daily applications for work are 
triple the average for the past three years. Various large 
employers report a steady stream of applicants. 


a 
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Collections are good in proportion to the attention devoted 
to them as they must be pushed. Higher prices on many 
lines have resulted from the new freight tariffs. Con- 
struction continues at a slow pace, building permits for 
this week and last amounting to $600,000 each. 


Bare Copper Wire.—Prices are steady. The freight in- 
crease, amounting to approximately 25 cents per 100 Ib., 
has been added to Chicago deliveries. In 200-lb. lots No. 8 
is now priced at $24.25 per 100 lb. and No. 10 at $24.50 
per 100 lb. Deliveries are prompt. 


Weatherproof Wire.—No price change |.as occurred, as 
the freight increase has been offset by a decrease in vari- 
ous insulation materials. Most sources of supply require 
eight weeks for delivery. Current quotation on No. 6 
triple braid is 31 cents per pound and on No. 12, 34 cents 
per pound in quantities of 500 lb. or more. 


Locust Pins.—Continued improvement in the traffic situa- 
tion has made a plentiful supply available in most hands. 
As yet no price advance has been recorded to cover freight. 
With the hardwood industry generally slack, prices will 
probably be no higher. The price in large lots is $59.94 
per 1,000, f.0.b. Chicago. 


Cross-Arms.—Higher freight rates have occasioned an 
advance. New prices on 3}-in. x 4}-1n. x 4-ft., in lots less 
than 1,000, are $97.25 per 100; larger quantities, $86.44 
per 100; on N. E. L. A. specification, 34-in. x 44-in. x 5-ft., 
less than 1,000, $164.98; larger quantities, $146.65 per 100. 
Deliveries are fairly prompt. 


Porcelain Insulators.—Prices have not changed. Delivery 
conditions are about as bad as ever. A 5,000-volt, double- 
petticoat, single-groove type is quoted at $17 per 100, a 
6,600-volt with top groove at $24 per 100. Orders are 
taken subject to fluctuation in price. 


Glass Insulators.—Deliveries are steadily improving. Cer- 
tain styles are now available from stock and conditions 
point to further betterment. Freight adjustments have 
not occasioned new lists, and decreased glass consumption 
in other lines seems to discount the chance of further 
advances. 

Outdoor Lighting Equipment.—The slump in this equip- 
ment has not been so great as for the rest of the electrical 
line in the Middle West. Municipalities are active in the 
market and the amount of work already under way promises 
good business for some weeks. 

Rigid Conduit.—Difficulty is experienced in securing }-in. 
and #-in. black, though some 1-in. material is in stock. 
New prices in lots less than 2,500 lb. are $91.03 per 1,000 
ft. for 4-in. and $122 per 1,000 ft. for ?-in. In quantities 
up to 5,000 Ib. the price is $87.64 and $117.26 per 1,000 
ft. respectively. 

Fuses.—New sheets have been issued by the Economy 
Fuse & Manufacturing Company on which list prices re- 
main the same but discounts are reduced. The increase is 
about 10 per cent. Discounts on “Economy” fuses for 
standard packages are now 18 per cent; one-fifth package, 
10 per cent; less than one-fifth list. “Arkless” fuses in 
similar quantities are discounted 20, 10 per cent and list. 


Fractional Motors.—Heavy production and some cancella- 
tions have brought about an easier market. Manufacturers 
are in a position to accept new business, and deliveries 
range from six to twelve weeks. Buyers are making no 
complaint over recent price advances. They are asking to 
be safeguarded against price decreases after placing their 
order, however. 


Southern White Cedar Poles—Demand is absorbing the 
entire supply, which is still limited by a shortage of cars 
in the Southern woods. New freight rates have occasioned 
revised prices. Representative quotations are: 7-in., 35-ft., 
$12 each; 8-in., 40-ft., $17.50 each, delivered Chicago. 


BOSTON 
Trade is beginning to hit its fall stride. Jobbers report 
improved deliveries in many lines, and shortages, while 
severe in rigid conduit, outlet boxes and small motors are 
not so acute as of late. Collections are fair, but are fol- 
lowed more sharply. Few surplus stocks are reported on 
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wiring material, though current demands are being well 
met. Prices are firm. 

Building operations in the six days ended Sept. 15 in 
New England total $3,033,000, compared with $5,314,000 
for the same period last year. Appliances are moving well, 
radiators especially showing signs of great activity. Public 
utilities are expanding along conservative lines and the 
danger of shutdown on account of coal shortage seems to 
be averted for the present. Industrial coal priority has 
been withdrawn from water-bound shipments, but at present 
the situation seems well in hand. Labor is less restive. 


Dry Cells.—Prices are up on No. 6 cells to $37.35 per 100 
in barrel lots, the ignition cells being quoted at $38.35. 
Good stocks and active demand are reported. 


Flexible Armored Conductor.—Ample stocks are in hand 
and demand is quiet. No. 14 single-strip sells for $100 per 
1,000 ft. in 1,000-ft. lots. 


Non-Metallic Flexible Conduit.—Prices are steady, the 
vz-in, size bringing $33.50 per 1,000 ft. in 5,000-ft. lots, 
and the 4-in. size $36.50. Local stocks are substantial and 
the demand is active. 


Rigid Conduit.—Stocks are shot to pieces, but occasional 
shipments are heartening the jobber. Outlet boxes are 
very scarce. Typical prices on pipe are as follows for 
less than 2,500-lb. lots: Black, 1-in., $189.50 per 1,000 ft.; 
galvanized, $200; 4-in. black, $96; galvanized, $102. Stocks 
are very spotty. 


Tubes.—This material is scarce. The price of 3-in. tubes 
is $12 per 1,000 in barrel lots, net. “Nail-it” knobs are plen- 
tiful and quoted at $36.75 per 1,000 in barrel lots. 

Tape.—Good supplies are in hand, and quotations are 
steady. The 3-in. black brings 70 cents per pound in 25- 
lb. lots and 65 cents on 100-Ib. lots. 

Wire.—Small quantities are easily supplied from stock, 
but orders of 50,000 ft. to 100,000 ft., involving different 
sizes, are quoted on six to eight weeks in representative 
cases. Weatherproof base, 29 cents; bare, 24 cents. Rubber- 
covered No. 14 wire commands $11 per 1,000 ft. in 1,000-ft. 
lots. 


Radiators.—A brisk demand appears under way, and some 
stocks are getting low. Lots of twenty-five are being sold 
at 25 per cent off list. 

Motors.—Deliveries are shortening on some sizes of 
single-phase motors, one prominent distributer quoting from 
stock on 2-hp. to 5-hp. units. About eight weeks is quoted 
on other sizes. No uniformity in motor deliveries exists, 
however. 


Meters.—Central-station demand continues, and manu- 
facturers are far behind on orders. A few meters are in 
stock, but the market is poorly supplied. 


Lamps.—The supply is keeping well up with the demand, 
although little opportunity is afforded of establishing a 
surplus. 

Domestic Appliances.—Manufacturers are crowded to the 
limit with 1920 orders, and plant extensions to meet next 
year’s business are in active progress. Heavy volumes of 
sales are noted in washers and cleaners. 


ATLANTA 


The inopportune spell of inclement weather seems to be 
definitely broken. The condition of the cotton crop is now 
approximately only 57 per cent normal as against 70 per 
cent a few weeks ago. It is freely predicted that the crop 
is going to be short. This fact and the low prevailing 
price have had an unfavorable effect on business in the 
rural districts. This condition has been somewhat offset 
by rumors that the Federal Reserve banks will encourage 
the loan of sufficient funds to permit the warehousing of 
cotton as ginned. Though reporting that the number of 
orders continues to decrease jobbers express the opinion 
that business is returning to a more normal basis. The 
pyramiding of orders and wild buying of the past are over. 
A few cancellations are reported but they are not in suf- 
ficient numbers to cause any alarm. 

Building operations begun earlier in the year are calling 
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tor large quantities of electrical material. Deliveries on 
the whole are reported more satisfactory than for some 
months past. The only noteworthy exception is on cer- 
tain lines of distribution-line material. Jobbers expect 
to accumulate fairly good stocks in the near future, with 
the possible exception of certain lines of heating devices. 
It is feared that the holiday demand there will create a 
shortage. Prices are steadier as jobbers have readjusted 
quotations to conform to the new schedule of freight rates. 


Non-Metallic Flexible Conduit.—Jobbers report excellent 
stocks on hand. All outstanding back orders have been 
filled. Demand is rather light. Prices in lots of 250 ft. 
te 1,000 ft. for ss-in. are $5.52 per 100 ft.; sz-in., $5.06 
per 100 ft. 


Rigid Conduit.—Recent receipts have allowed contractors 
te lay in sizable stocks of assorted sizes. One jobber re- 
ports the receipt of two cars of galvanized this week. 
Buildings under construction are absorbing all shipments 
and the scarcity will continue for the next thirty days. 
Prices, lots of less than 2,500 lb., black, 4-in., $8.89; #-in., 
$11.80; 1-in., $17.44; 2-in., $37.90; galvanized, 3-in., $9.40; 
g-in., $12.49; 1-in., $18.46; 2-in., $40.18, per 100 ft. 


Flexible Armored Conductor.—Receipts have shown con- 
The majority 
of outstanding back orders have been filled. No stocks 
have as yet been accumulated however. Prices, two-wire, 
No. 14, lots of from 250 ft. to 1,000 ft., $12.22 per 100 ft. 


Distributing Transformers.—The shortage is still acute, 
and central-station customers throughout the section are 
being seriously inconvenienced. A price advance of ap- 
proximately 10 per cent is reported. Shipments continue 
very unsatisfactory. 


Meters.—The shortage in the popular-size meters con- 
tinues. The principal difficulty is with the two-wire, 110- 
volt type in the 5-amp. and 10-amp. size. Large sizes of 
polyphase meters are hard to obtain, while shipments on 
high-tension apparatus are most unsatisfactory. 


Washing Machines.—The recent slump in sales has been 
followed by a brisk demand and jobbers now report a 
satisfactory movement. Accumulated stocks should be suf- 
ficient to carry jobbers well into the fall. 





ST. LOUIS 

Most jobbers in this district report that September busi- 
ness is less than the corresponding period last month. The 
volume of trade is still large, however. Jobbers are tak- 
ing advantage of the slight lull to build up depleted lines. 
They are greatly aided in this by improved deliveries. Porce- 
lain is still short, but conditions are improving. 

Building construction has almost come to a halt. Much of 
the work planned is being held up awaiting more favorable 
conditions. Electrical contractors are busy with rewiring 
jobs. Collections are showing signs of improvement, but 
only because of the intensive efforts of credit departments. 
Credit is extended very gingerly. Retail sales are fairly 
heavy. Small heating devices are: showing a good de- 
mand. 


Knobs and Tubes.—The small amount of building has re- 
sulted in a reduced demand. Stocks are spotty and deliv- 
eries from factories are long and uncertain. The 3-in. x 
*s-in. tubes are quoted at $9.90 in lots of 1,000 and the 54-in. 
new code rail knobs are quoted at $32 per 1,000. 


Outlet Boxes.—The shortage continues and jobbers are 
unable to build up any stock. Shipments, which are a 
trifle better, are applied on back orders. Discounts are 15 
ver cent for galvanized and 23 per cent for black. 

Metal Molding.—Jobbers’ stocks are in good shape, espe- 
cially of the two-wire and three-wire size. Demand is 
steady but not exceptional. Deliveries are good. Two- 
wire and three-wire molding is quoted.at a discount of 15 
per cent. 

Flush Switches.—Stocks are ample to supply the steady 
demand. Deliveries are becoming more satisfactory. The 
GE 632 is in good demand and is quoted at $29.75 per 100. 

Flexible Armored Conductor.—Stocks are increasing and 
jobbers can make delivery of medium-sized orders imme- 
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diately. Demand is reported fair. The price is $125 per 
1,000 ft. in lots of from 1,000 ft. to 5,000 ft. for immediate 
delivery. Larger orders are quoted with price in effect at 
time of shipment. 

Non-Metallic Flexible Conduit.—Large stocks are in job- 
bers’ hands. Demand is slow and the majority of jobbers 
can make immediate deliveries on all sizes. In lots of 
from 1,000 ft. to 5,000 ft. the price is about $33.50 per 
1.000 ft. for the }-in., and about $32.50 per 1,000 ft. for 
the ss-in. 

Dry Cells.—Stocks are sufficient to care for all imme- 
diate needs. Demand is reported good. There has been 
an advance on Columbia dry cells of 3 cents plus freight, 
making the price from $36 to $39 on barrel lots. 


Insulating Material—A fair demand in conjunction with 
greatly improved deliveries has enabled jobbers to build 
up stocks to normal in many instances. 

Insulators.—A scarcity of both porcelain and glass types 

exists. Demand is very strong. A few jobbers are secur- 
ing deliveries but are applying them on back orders. An 
increase of about 10 per cent went into effect on glass 
insulators Sept. 3. The No. 9 pony type is quoted at $58.77 
per barrel, and the deep-groove petticoat type at $91.95 per 
barrel. 
_ Lead-Covered Wire.—A very good stock of 600-volt lead- 
covered wire is in jobbers’ hands and fair stocks of other 
sizes. Demand is steady. No. 14 duplex is priced at $53.46 
per 1,000 ft. in lots of 2,500 ft. 

Line Hardware.—The shortage reported from other sec- 
tions of the country is not felt here. Jobbers have good 
supplies, and manufacturers state that their production is 
keeping pace with orders. 


SAN FRANCISCO 

Conditions point to a buyers’ market, rather than a 
sellers’, developing in the near future. San Francisco has 
not only been placed on a restricted lighting and sign illu- 
mination schedule, but has also been requested to conserve 
power by “skip-stop” street-car regulations. This virtually 
marks a resumption of war-time regulations. 

Collections are slightly improved, though they are still 
poorer than during the early months of this year. They 
now average about forty-seven days. 

Lamp Cord.—Stocks are very uneven and broken. No. 18 
cotton-covered twisted cord is selling for $30 per 1,000 ft. 
in coil lots, or $28.50 per 1,000 ft. in 2,500-ft. quantities. 
Small sizes of portable cord in ¢:-in. insulation, which will 
not be allowed by the underwriters after this year, are in 
big demand. Fancy parallel and No. 18 twisted silk cords 
are scarce. They sell for $60.75 per 1,000 ft. in coil lots, 
or $57.80 in 2,500-ft. assortments, with other cords in coil 
lots. 

Rubber-Covered Wire—In general stocks are excellent. 
Supplies are better in the smaller wiring sizes. No. 14 
single-braid solid is selling for $13.35 per 1,000 ft. in coil 
lots and $12.75 in 5,000 ft. assorted lots in full coils. 


Wireless Apparatus.—Increasing sales along the Coast 
and the growing importance of California as a radio manu- 
facturing center have brought about the first annual con- 
vention of Pacific Coast radio manufacturers, which will be 
held in San Francisco during the latter part of October. 


Conduit Fittings—On material such as condulets, taplets, 
etc., supplies in general are good, despite heavy sales which 
have run far above those of last year. Stocks have been good 
all the year and no serious shortage has been reported. 

Ironing Machines.—Prices have increased about 10 per 
cent. The standard selling size which is the forty-two-roll, 
110-volt motor-driven, gas-heated machine with stand, is 
now retailing for $193. Stocks in general are poor. 


SEATTLE—PORTLAND 


With the exception of increasing sales in certain domestic 
appliance lines such as washing machines, tableware and 
certain heating devices, Seattle jobbers and dealers report 
no change in business. The movement of heating devices 
is especially brisk at this time. The demand for schedule 
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material and housewiring devices, on the other hand, is 
sluggish and little hope for improvement is held out. 

The market for power apparatus is quiet. With but few 
exceptions, stocks of everything are in good shape. Ship- 
ments are coming through in comparatively satisfactory 
shape. Collections in general are also good. 

Portland manufacturers report good business. Increased 
freight rates will not greatly affect prices of electrical 
goods, as quotations are usually f.o.b. factory. Lamp stocks 
are in exceptionally good condition. An increase of about 
10 per cent is reported in transformer prices. The following 
trade prices are from Portland. 

Lamp Cord.—Type C. No. 18, in lots less than a coil is 
quoted at $40 per 1,000 ft., and full coils at $33.30 per 
1,000 ft. 

Annunciator Wire.—The price of No. 18 in large spools, 
6 lb. to 10 Ib. each, is $71 per 100 lb. Small spools of 1 Ib. 
each are $74.35 per 100 Ib. 

Porcelain.—Prices are as follows: Solid knobs, per 1,000, 
less than unit packages, No. 53, $23; No. 44, $45; in unit 
package lots, No. 54, $20; No. 44, $42.50. Knobs, split, 
less than unit packages, per 1,000, No. 54, $34; “Nail-it” 
knobs, $46.50, and in unit package lots, $29.50 and $40.50 
respectively. Tubes, per 1,000, less than unit packages, 
Ys in. x 3 in., $16; 2 in, x 4 in., $41.60; and in unit packages, 
$13.75 and $35.20 respectively. Cleats, two-wire and three- 
wire unglazed, per 1,000, in lots of less than a standard 
package, $37.80, and in unit packages, $35.70. 


Rigid Conduit and Couplings.—The price of }-in. black 
is $10.75 per 100 ft.; 2 in., $14.25 per 100 ft.; 1 in., $21.10 
per 100 ft. Couplings per 100, 3-in., are quoted at $9.35; 
¥-in., $13.35; 1-in., $17.35. Elbows, 4-in., are $25.35; ?-in., 
$33.35; 1-in., $49.35 per 100. 

Flexible Armored Conductor.—No. 14, two-wire solid, is 
quoted at $175.50 in less than coil lots; No. 10, solid, $240.50; 
No. 8, solid, $370.50. 

Non-Metallic Flexible Conduit.—The price per 1,000 ft., 
less than coil lots, for ss-in., is $60.50; 3-in., $66; 4-in., 
$132. In coil lots or over prices for the same sizes are 
$44, $48 and $96 respectively per 1,000 ft. 


SALT LAKE CITY—DENVER 


Forecasts point to bumper crops all through the Inter- 
mountain region. Indications are that previous records 
will be broken in the yield of forthcoming harvests. The 
car shortage that threatened to impede shipping has been 
relieved. 

Money stringency persists. Banks are conservative in 
their attitude and loan sparingly. As a consequence busi- 
Ness prosperity is slow in appearing here. Potentially con- 
ditions are good, however. A big electrical market exists, 
backed by an immense buying power. Buying just now 
seems to be waiting on the conversion of marketable crops 
into cash. Little complaint is heard among jobbers about 
shipments. In almost all lines they are amply stocked. 
Many electrical manufacturers are having to urge their 
jobbers to buy. Some dealers are endeavoring to stimulate 
trade by special price reductions and attractive payment 
terms, but the response is not altogether encouraging. 

All serious labor troubles in the electrical field have been 
settled. Union men have accepted the American plan of 
labor, but under protest, and some contractors foresee 
a future renewal of the struggle. Little new construction 
work is getting under way. Efforts are concentrated on 
finishing work already begun. Many jobbers and power 
companies are making ready to utilize state fairs as a 
publicity opportunity. Labor-saving electrical devices and 
farm-power plants are the chief items that will be promoted. 


Heating Appliances.—There is a slight increase in de- 
mand, but the market continues sluggish. Dealers are not 
looking for any price decline, though the buying public 
confidently believes it will come. Stocks of most devices 
are plentiful. 

Bare and Insulated Wire.—Jobbers report that stocks are 
ample to meet the demand. Line construction work is at 
a standstill now, with the exception of one or two big 
jobs for which materials were ordered previously. 
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Portable Washing Unit 
For use in its own tub or adjusted 
to any standard laundry tub, a port- 
able clothes washer has been placed 





THE WEIGHT OF THIS WASHER COMPLETE 
1s 51 LB. 


on the market by the Universal Util- 
ities Corporation, Alpena, Mich. The 
cylinder rotates always in the same 
direction and is driven by a small elec- 
tric motor which will operate on direct 
current or alternating current. 





Self-Contained Low-Voltage 
Lightning Arrester 


An innovation has been made by the 
Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa., in 
a low-voltage, self-contained electro- 
lytic lightning arrester by the placing 
of the transfer switch and gap struc- 
ture on the top of the tank. The tank 





COMPACT ARRANGEMENT IN THIS MOUNT- 
ING OF TRANSFER SWITCH 


and spark gaps remain the same as 
previous models. The transfer switch 
is of the sliding-rod type. It consists 
of a rod with sections ot conducting 
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NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 
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and insulating material and operates 
through five self-aligning contacts sup- 
ported by the cover. The three middle 
contacts are insulated from the tanks 
by porcelain insulators while the end 
contacts are connected directly to the 
tank top through their metal supports 
and form a part of the ground circuit. 


Traveling Lights for Display or 
Christmas Trees 


A device for the continuous display 
of illuminated objects by means of a 
series of light bulbs traveling on a 
flexible moving shaft has recently been 
developed by Edward A. Dieterich, 
910 Cauldwell Avenue, New York City. 
The device can also be used on a 
Christmas tree, causing illuminated 
birds, animals, etc., to travel around 
the branches. The flexible guideway 
along which the lamp bulbs travel is 
slotted to hold the flexible shaft to 





GUIDEWAY FOR TRAVELING LIGHTS 


PLACED IN ANY POSITION 

which the bulbs are attached, while the 
shaft is driven by a pair of friction 
rollers. The movement of the lamps 
around the guideway is continuous. 
The guideway is flexible and easily 
camouflaged and may be placed or 
hung in any position desired. 





Industrial Lighting Unit 


In the industrial lighting unit de- 
veloped by the Perfection Sales Com- 
pany, 329 East Twenty-second Street, 
New York City, there are two metal 
shades instead of an upper opaque one 
and a lower translucent shade as stated 
in ELECTRICAL WoRLD, July 31, page 
264. The lower shade is employed to 
direct some of the light in horizontal 
and upward directions without causing 
glare. 
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Combination Electric Oven’ and 
Fireless Cooker 


A 660-watt electric oven, developed 
to give lamp-socket cooking for the 
small-size family, embraces (1) a fire- 
less cooker; (2) two radiant grills for 
broiling, ete., and (3) a boiling device. 
A soapstone gives the fireless-cooker 
service. Temperature is indicated by a 
circular thermometer on the outside of 
the oven door. The oven is white enam- 
eled and is trimmed with a rust-proof 
finish. The inside, which is of alumi- 
num, is 12 in. deep, 16% in. long and 143 
in. high. The walls are 23 and 8 in. 





ELECTRIC OVEN WITH FIRELESS COOKER 


FEATURE 


thick and insulated. Alternating or 
direct current at 110 volts may be used. 
The Home Helps Manufacturing Com- 
pany, 39 West Thirty-eighth Street, 
New York City, is the maker of this 
oven. 


Machine-Tool Cord Reel 


A new application of the “Reelite” 
type of cord reel has been made by the 
Anderson Electric & Equipment Com- 
pany, 154 Whiting Street, Chicago, Ill. 
This cord reel is designed for use with 
machine tools such as grinders, drills, 





CORD MAY BE ADJUSTED FOR HEIGHT 


hammers, fans or heavy soldering irons 
and the like and is provided with 20 ft. 
of heavy cord and a two-pin con- 
nector. 


SEPTEMBER 25, 1920 


THE BOWEN MOTOR RAILWAY COM- 
PANY, Title Guarantee Building, St. Louis, 
Mo., manufacturer of electric railroad 
equipment, will ask for bids for construc- 
tion of its new plant, to cost with machin- 
ery about $75,000. 


CHARLES WHITING BAKER, for many 
years editor in chief of the Engineering 
News and since 1917 consulting editor of 
the Engineering News-Record, announces 
his resignation and the_ establishment 
under his direction of the Engineering 
Business Exchange, Hudson Terminal 
Building, 30 Church Street, New York City, 
an agency to bring together those desiring 
to sell any sound engineering or technical 
business — manufacturing, constructing, 
selling, or professional—and those seeking 
opportunities to purchase. 


NAVY DEPARTMENT SPECIFICA- 
TIONS.—Specifications 17T8b, dated Oct. 
1, 1920, superseding 17T8a, for ships’ serv- 
ice telephones and switchboards for use on 
ships of the United States Navy, is now 
available. 


THE VALLEY ELECTRIC COMPANY, 
St. Louis, Mo., which recently purchased 
the St. Louis Electrical Works, has begun 
to move into its new buildings at 3157 
South Kings Highway. The offices and the 
automotive departments are in the new lo- 
cation, but all motor manufacturing is still 
being done at the old plant at 4,060 Forest 
Park Boulevard. The company now plans 
to keep the old factory building for the 
manufacture of its larger motors exclusive- 
ly and to devote the new buildings to the 
manufacture of 5-hp. and smaller motors. 


THE ELECTRIC HEATING & MANU- 
FACTURING COMPANY, Seattle, Wash., 
has recently removed its plant from 1812 
Ninth Avenue, South, to Westlake and 
Republican Streets, where it has much 
larger quarters. 


THE HABIRSHAW ELECTRIC CABLE 
COMPANY, 10 East Forty-third Street, 
New York City, has issued a combined 
statement of the earnings of the Habirshaw 
Electric Cable Company, Inc., the Electric 
Cable Company and the Bare Wire Com- 
pany, for the five months ended May 31. 
1920, as follows: Sales (not including:Bare 
Wire Company), $4,846,807; profit in trad- 
ing, $412,617, from which $163,767 was de- 
ducted for interest, discount and bonuses, 
leaving a net income of $248,850. 


THE GENERAL MOTORS CORPORA- 
TION, Detroit, Mich., is planning to erect 
two plants on a sixty-acre site at Grand 
Rapids, Mich. One plant will be used for 
the manufacture of Sunny Home electric 
lighting systems and the other for Frigi- 
daire iceless refrigerators. The General 
Motors Exports Company, a subsidiary of 
the General Motors Corporation, has taken 
over the foreign department of the Delco- 
Light Company, and it is planned to cover 





intensively practically all the _ civilized 
world. Export sales have already been 
extended until today there are 125 dis- 
tributing points established outside the 
United States. 

THE INTERNATIONAL WESTERN 


ELECTRIC COMPANY is planning for the 
removal of its works at 152-56 West 
Thirty-sixth Street, New York City, after 
the first of the year. ‘The lease of the 
building it now occupies expires Jan. 1, 
1921, and the property nas been taken 
over by the city of New York. 


THE GENERAL LEAD BATTERIES 
COMPANY, 123 West Fifty-sixth Street. 
New York City, has filed notice of increase 
in capital stock from $800,000 to $2,000,000. 


THD GREENFIELD TAP & DIE COR- 
PORATION, Greenfield, Mass., has awarded 
contract for an additon to its forge shop 
at Turner’s Falls, which will more than 
double the present capacity. A contract 
has also been placed by the corporation for 
a five-story and basement addition to the 
Wiley & Russell plant, which will increase 
the output about 70 per cent. 


THE LOCOMOTIVE SUPERHEATER 
COMPANY, New York, through its in- 


MANUFACTURERS’ ACTIVITIES 


Record of Changes Affecting Sales and Distribution 
Together with Trade Personals and Notes on Foreign Trade, 
Jobbers’ News and New Trade Literature 
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dustrial department, has issued what is 
called a “Data Book for Engineers.” This 
is a book with flexible covers containing 
sixty-four pages of data of every-day in- 
interest to the steam-plant engineer. Be- 
sides an abbreviated steam table, it contains 
a table of the various coals of the United 
States arranged by states and giving an 
approximate analysis. 


THE NATIONAL LAMP WORKS of the 
General - Electric Company, Nela Park, 
Cleveland, Ohio, plans to erect a_ three- 
story factory on Alonzo Avenue near Aetna 


Road, to cost about $300,000. 
DWIGHT P. ROBINSON & COMPANY, 
INC., enginers and constructors, of New 


York, have established a new branch office 
in Youngstown, Ohio, in the Home Savings 


and Loan Building, in charge of C. L. 
Crippen. The company recently moved its 
Cleveland office from the Leader-News 


Building to the Citizens’ Building, and H. 
P. Clawson, who was for several years a 
member of the Chicago sraff. has been 
transferred to Cleveland to take charge of 
this office. The company now maintains 
branch offices in Pittsburgh, Youngstown, 
Cleveland, Chicago, Dallas and Los Angeles. 
and in Sao Paulo, Brazil. 


THE GRISCOM-RUSSELL COMPANY. 
90 West Street, New York Clty, manufac- 
turer of the coil-type Reilly Oil Heater, has 
recently placed on the market a new oil 
heater unit of the straight-tube type. This 
is to supplement its coil-heater line and is 
known as the G-R Oil Heater. 


THE STERLING MANUFACTURING 
COMPANY has recently moved from 321 
Frankfort Avenue to 2845-2853 Prospect 
Avenue, Cleveland, Ohio, where it will oc- 
cupy its new three-story fireproof building 


SAM W. SMITH, formerly sales man- 
ager of the Uehling Instrument Company 
and at one time equipment engineer of the 
Southern New England Telephone Com- 
pany, has joined the Smith Engineering & 
Supply Company, Boston, Mass., which rep- 
resents the Uehling Instrument Company 
and the Adriance-Bate Company in New 
England. 


THE CELITE PRODUCTS : COMPANY, 
New York, manufacturer of Sil-O-Cel, has 
added Charles J. Parsons to its staff as a 
specialist in power-plant work. 


THE M. H. DETRICK COMPANY 
opened an Eastern branch at 30 
Street, New York. The company makes 
suspended arches and steam-jet ash con- 
veyors. The office will be under the direc- 
tion of R. D. Foltz, Eastern sales manager. 
H. S. Sleicher will handle sales in New 
York as before. 


GREENE, TWEED & COMPANY an- 
nounce arrangements to manufacture their 
line of automatic lubricators in their new 
plant at Newark, N. J. In the future all 
shipments will be made from there and all 
repairing will be done there instead of at 


has 
Church 


109 Duane Street, New York, as formerly. 
A. C. STREAMER, manager of the 
switchboard section of the supply depart- 


ment, Westinghouse Electric & Manufactur- 
ing Company, has been appointed indus- 
trial assistant to the manager of the supply 
department of that company, with head- 
quarters at East Pittsburgh, Pa. 


V. Cc. KYLBERG has been appointed 
sales adviser to the Navy Department. Dur- 
ing the period of greatest activity in the 
disposal of the War Department’s surplus 
property Mr. Kylberg was assistant chief of 
the machine tool section of the office of the 
director of sales. Later he organized the 
procurement division for the army’s voca- 
tional training schools. More recently he 
has been acting head of the sales section 
of the United States Shipping Board. 


THE BLUEBIRD MANUFACTURING 
COMPANY, of St. Louis, which was placed 
in the hand of receivers on May 23 and 
later absorbed by the Davis Sewing Ma- 
chine Company, of Dayton, Ohio, will re- 
move to the latter city within ten months, 
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it has been announced by W. S. Ireland, 
former president of the St. Louis company, 


who has been placed in charge of Blue- 
bird affairs by C. A. Hawkins,. president 
of the Davis company. 

THE ECONOMY FUSE & MANUFAC- 


TURING COMPANY, 1205 Commerce Build- 
ing, Kansas City, Mo., announces the ap- 
pointment of S. W. Fries as district sales 
manager for Kansas City territory, succeed- 
ing R. P. Crawley, who has resigned to take 
over the active management of the Craw- 
ley Electric Company, Peoria, Il. Mr. 
Fries has been with the Economy Fuse & 
Manufacturing Company for a number of 
years. 


THE OIL ENGINES MANUFACTUR- 
ERS’ SOCIETY, which includes in its mem- 
bership practically all builders of semi- 
Diesel fuel-oil engines throughout the coun- 
try, held a meeting recently at Grove City, 
Pa. The society aims to promote the gen- 
eral welfare of the industry and through 
co-operative efforts to educate possible 
users in the benefits of oil engines. The of- 
ficers for the ensuing year are: President, 
H. L. Dean of the Chicago Pneumatic Tool 
Company, New York City; vice-president, 
W. N. Durbin of the Anderson Foundry & 
Machine Company, Anderson, Ind.; treas- 
urer, F. B. Morrison of the Power Manu- 
facturing Company, Marion, Ohio; secre- 
tary, ©. B. Humphrey of the Worthington 
Pump & Machinery Company, New York 
City. 

THE E. C. ADAM COMPANY, St. Louis, 
Mo.. lighting fixture manufacturer, has 
taken over the lighting-fixture department 
of the Frank Adam Electric Company of 
St. Louis. E. C. Adam, formerly manager 
of the lighting-fixture department for the 
Frank Adam Company, is president of the 
new corporation, Herbert S. Griffin is vice- 
president and Richard N. Loeb is secretary. 
The company will be operated as a sepa- 
rate corporation. 


THE STEWART MANUFACTURING 
CORPORATION, 4500 Fullerton Avenue, 
Chicago, manufacturer of bronze-back bear- 
ings and die castings. announces the open- 
ing on Oct. 1 of a new branch office at 30 
Church Street, New York City, in charge 
of Louis Ruprecht. 

HOBART BROTHERS COMPANY, Troy, 
Ohio, announces the addition of a line of 
1-hp. to 10-hp. general-purpose bolt-bearing 
electric motors to its former interests. 
The motors will be made for both direct 
and alternating current. Heretofore the 
company has specialized on such equip- 
ment as motor-generator sets and lighting 
generators for battery-service stations. 

THE UNITED STATES LIGHT & HEAT 
COMPANY has acquired property adjacent 
to its Niagara Falls (N. Y.) battery plant 
and is reported to be planning the erection 
of an addition to the plant. 


LESTER G. MAMPLE has been promoted 
to assistant sales manager of the North- 
western Electric Equipment Company, St. 
Paul, Minn. 
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Supply Jobbers’ Notes : 


THE ERNER ELECTRIC COMPANY 
has moved into its new four-story and base- 
ment building at 1,240 Ontario Street, 
Cleveland, Ohio. The building is 65 ft. x 
151 ft. and is built throughout of reinforced 
concrete. The whole northern exposure is 
of glass, making the interior well lighted 
and ventilated. The company has recently 
become affiliated with the Westinghouse 
Klectric & Manufacturing Company as 
agent-jobber and serves northern Ohio and 
western Pennsylvania. The Erner Electric 
Company was organized in September, 1902, 
as a combination of the Electrical and 
Manufacturing Company and J. A. Erner & 
Company. In 1907 the construction busi- 
ness formerly done was discontinued, and 
in 1918 retail sales were stopped. Since 
then the company has confined itself 
strictly to wholesaling. The personnel of 
the company includes: C. T. McKinstry, 
president-treasurer ; George S. Milner, gen- 
eral manager; J. A. Milner, purchasing 
agent; F. W. Seywert, assistant treasurer , 
Warner Jones, sales manager; D. B. Graze, 


manager apparatus department; P. B. 
Stine, manager appliance department; R. 
Cc. Stanton, manager farm equipment de- 
partment. 


THE TOWER-BINFORD ELECTRIC & 
MANUFACTRING COMPANY, Richmond, 
Va., has just moved into its new two-story 
building, which is a thoroughly modern 
structure of steel and brick, fireproof and 
equipped with gravity conveyors. The 
building is constructed so that additiona] 
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floors may be added when needed. Pro- 
vision is made for trucks to load or un- 
load on both floors. The company is an 
agent-jobber for the Westinghouse Electric 
& Manufacturing Company and it reports 
a rapidly growing business. 


WILLIS H. GILBERT, 710 Conway 
Building, Chicago, dealer in Southern white- 
cedar poles, is opening a yard in Bain- 
bridge, Ga., where water transportation 
facilities from the producing fields are avail- 
able via the Apalachicola and Flint Rivers. 
This action is designed to improve the 
supply service in the South Atlantic region 
and to offset the increased rail freight rates 
to the territory. 


THE B-R ELECTRIC COMPANY, corner 
Fifteenth and Walnut Streets, Kansas City, 
Mo., has recently organized an advertising 
department in charge of G. B. Carpenter, 
who has entire charge of directing all 
publicity. The initial number of the com- 
pany’s monthly house organ was published 
m July, and in it an account of the twenty- 
fifth anniversary of the company was given. 
Pe re ae 






Foreign Trade Notes 


JAPANESE ENGINEER VISITS THE 
UNITED STATES.—American standards of 
electrical power and traction are being 
studied by Y. Furukawa, director and chief 
engineer of the Kyushu Electric Light & 
Traction Company, Fukuoka, Japan, who is 
traveling through the United States. His 
itinerary includes Salt Lake City, Seattle, 
Butte, Chicago, and New York. In the 
latter place he expects to purchase some 
electrical machinery. 


GREAT INCREASE IN ELECTRICAL 
IMPORTS OF CANADA.—According to a 
report recently issued by the Dominion 
Bureau of Statistics at Ottawa, the impor- 
tation of electrical apparatus into Canada 
is increasing rapidly. Imports of dynamos, 
generators and motors increased from 
$1,917,861 in the fiscal year 1917-18 and 
$2,353,722 in 1918-19 to $3,020,742 during 
the past fiscal year, when the figures were 
$1,976,703 for motors and $1,044,039 for 
dynamos and generators, the business being 
almost entirely in the hands of United 
States firms. Incandescent electric lamps 
to the value of $1,335,016 were also impor- 
ted last year, nearly all from south of the 
international boundary line, and other im- 
ports during the past fiscal year included 
electric insulators of all kinds, $614,523; 
sockets, $142,748; telegraph instruments, 
including wireless apparatus, $114,034; tele- 
phone instruments, $653,517; transformers, 
$124,356; primary electric batteries, $124,- 
833; electric storage batteries, $1,474,724; 
electric cooking and heating apparatus, 
$112,152; electric light fixtures and metal 
parts, $732,020; electric meters, $280,868; 
electric apparatus, not otherwise provided 
for, $7,435,239. The above figures provide 
a total value of $16,164,772 in electrical 
material imported into Canada during 1919- 
20. The total exports of electrical material 
of the United States to Canada in the same 
period, according to the United States 
Bureau of Foreign and Domestic Commerce, 
amount to $18,436,915. The apparent dis- 
crepancy is probably accounted for by the 
fact that material included as electrical in 
the total of this country may be placed 
under a different classification by the Can- 
adian customs officials. 


THE COMPANIA HISPANO-AMER- 
ICANA DE ELECTRICIDAD, Madrid, 
Spain, is the title of the company which 
will take over the property and toldings of 
the German Overseas Electm. Company, 
commonly known in the United States as 
the D. U. E. G. The company controls 
electric light plants and _=street-railway 
systems in Argentina and Chile, South 
America. 


| Foreign Trade Opportunities 





Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and 
Domestic Commerce, Washington, by men- 
tioning the number. 


Urgent cable quotations on electric mag- 
netic separators are wanted by a firm in 
Indo-China (No. 33,714). Separators to 
treat 250 tons of sand per hour to remove 
ferro-titanium. 


ELECTRICAL WORLD 


A South American Republic (No. 33,721) 
desires to purchase wireless sets of about 
10-kw. size. 

An Italian (No. 33,725) wants agency 
for electrical supplies, etc. 

firm of commission agents in India 
(No. 33,713) desires to import electrical 
goods, and agencies are desired for such in 
British India, Burma and Ceylon. 

A merchant in Brazil (No. 33,702) de- 
sires to secure an agency and the direct 
importation of machines for electrical in- 
dustries, etc., in that country. 


Trade Publications 
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STEEL TANKS.—The Chicago Bridge & 
Iron Works, Chicago, is distributing five 
booklets covering its steel tanks for auto- 
matic sprinkler and general factory service, 
waterworks, railway service, etc. 


INSULATOR TESTING.—T. F. Johnson, 
Jr., Atlanta, Ga., is distributing five book- 
lets describing his insulator-testing methods 
and methods of working on live lines. 


FITTINGS.—The Erie Electrical Equip- 
ment Company, Johnstown, Pa., describes 
its line of fittings and quotes prices in a 
booklet recently printed. 


FARM-LIGHTING PLANTS.—The Delco 
Light Company, Dayton, Ohio, has issued 
a new set of literature describing, for the 
amateur, the theory of the Delco lighting 
products for farms, hotels, country clubs, 
etc. 


BRUSH HOLDERS.—The Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa., is distributing a small 
four-page leaflet describing its insulated 
pin-type brush holders for Westinghouse 
motors Nos. 49, 56, 68 and 76. 


STANDARD UNIT-SWITCHBOARD 
PANELS.—The General Electric Company, 
Schenectady, N. Y., has issued bulletin No. 
47,001-A, to supersede No. 47,001. It covers 
both large and small panels. 


INSTRUMENT TRANSFORMERS.—The 
Packard Electric Company, Warren, Ohio, 
is to issue bulletin No. 208, which will be 
the first to cover its complete line of in- 
strument transformers. 


DEMAND METERS.—The General Elec- 
tric Company, Schenectady, N. Y., describes 
its type H-2 maximum-current demand 
meter in bulletin No. 46,042. 


DIRECT-CURRENT INSTRUMENTS.— 
The General [Electric Company, Schenec- 
tady, N. Y., has issued bulletin No. 46,017, 
to supersede bulletin No. 4,879, on direct- 
current instruments. 


AMMETERS AND VOLTMETERS.—tThe 
Roller-Smith Company, 233 Broadway, New 
York City, has recently issued bulletin No. 
430, covering its direct-current switch- 
board-type voltmeters and ammeters; also 
bulletin No. 450, describing its alternating- 
current switchboard-type voltmeters and 
ammeters. 


CONDULETS.—The Crouse-Hinds Com- 
pany, Syracuse, N. Y., has recently issued 
a new bulletin on condulets for steam and 
electric railroads, for car wiring, locomo- 
tive wiring, signal-tower battery charging, 
locomotive and car-shop wiring, etc. 


COMBUSTION CONTROL.—The_ Engi- 
neer Company, 17 Battery Place, New York, 
has just printed a booklet on “Modern Prac- 
tice in Combustion Control,” of interest to 
all steam-station engineers. 


FRACTIONAL-HORSEPOWER MOTORS. 
—-The Master Electric Company, Dayton, 
Ohio, has issued bulletin No. 20 covering 
its fractional-horsepower motors in sizes 
from jy-hp. to 4-hp. 


LOCOMOTIVE HEADLIGHT UNIT.— 
The Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa., has is- 
sued leaflet No. 3485, describing a new 500- 
watt, 33-volt locomotive headlight turbine- 
generator unit. 


ELECTRIC FURNACES. —The Booth 
Electric Furnace Company of Chicago has 
issued an illustrated loose-leaf catalog in 
which detail specifications and drawings are 
given for the company’s rotating electric 
furnaces of from 250 Ib. to 2,000 Ib. capa- 
city. The catalog also contains a list of 
the company’s principal installations and 
—— data which prospective buyers might 
need, 


TEMPERATURE INDICATORS. — The 
General Electric Company, Schenectady, N. 
Y., has issued the third edition of bulletin 


No. 46,028 describing its temperature in- 
dicators, 
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WATT-HOUR METERS.—The Second 
edition bulletin No. 46,209 has been brought 
out by the General Electric Company, 
Schenectady, N. Y. This bulletin covers 
types CS and CS-3 direct-current astatic 
watt-hour meters. 


ELECTRIC IRONS. — The American 
Electric Heater Company, Detroit, Mich., 
is putting out a folder showing window dis- 
plays and other means of advertising its 
electric irons. 


SWITCHBOARD PANEL SUPPORTS.— 
The General Electric Company, Schenec- 
tady, N. Y., has_ issued bulletin No. 
47,703-A, to supersede No. 47,003. It de- 
seribes standardized fittings and such ac- 
cessories. 








New Incorporations : 
: 


THE GREAT MOUNTAIN POWER 
COMPANY, Trust Building, Charlotte, N. C., 
has been incorporated with a capital stock 
of $2,000,000 by H. S. Taylor, M. M. Cran- 
dall and G. B. Chapman. 


THE BEEBE (ARK.) LIGHT & POWER 
COMPANY has been chartered with a cap- 
ital stock of $20,000 by C. A. Miller, Thomas 
Neely and F. A. Dove. 


THE WILLS VALLEY LIGHT & POW- 
ER COMPANY, Hughes Mills, Ala., has 
been organized with a capital stock of $75,- 
000 to build a hydro-electric plant on Wills 
Creek. The incorporators are C. C. Apple- 
ton, E. W. Wade and W. W. Hughes. 


THE APPLE ELECTRIC MANUFAC- 
TURING COMPANY, Dayton, Ohio, has 
been chartered with a capital stock of 
$500,000 to manufacture electric motors. 
The company will soon open a factory in 
the United Brethern Annex Building on 
Fourth Street. The incorporators are Vin- 
cent G. Apple, H. F. Apple, R. G. Corwin, 
Clarence Keifer and P. H. Worman. 


THE MEEK-DENNISON MANUFAC- 
TURING COMPANY, Huntington, W. Va., 
has been organized with a capital stock of 
$50,000 to manufacture electric automatic 
motion signs and‘fountains. The incorpora- 
tors are I. C. Meek, R. C. Dennison, V. G. 
Bryan, J. H. Sellers and Paul W. Scott, 
all of Huntington. 


THE HILLSBORO (IND.) ELECTRIC 
LIGHT COMPANY has been incorporated 
by Elwood Davidson, Evert P. Finch and 
Austin D. Keeling. The company is capi- 
talized at $15,000 and proposes to supply 
electricity in Hillsboro. 


THE ERMET MANUFACTURING COM- 
PANY, Indianapolis, Ind., has been organ- 
ized to manufacture a newly patented stor- 
age battery by Normal Metzger, Joseph 
Erpelding and Alexander Metzger. 


THE AMERICAN ELECTRIC’ AIR 
PUMP COMPANY, Pittsburgh, Pa., has 
filed “articles of incorporation under the 
laws of the State of Delaware with a capi- 
tal stock of $300,000. The incorporators are 
John G. Brickfield, Ralph F. Garrity, Wil- 
Se and Gilliam G. Gold, Pittsburgh 
> 
a. 


THE MAXWELL ELECTRIC SPECIAL- 
TIES COMPANY, New York City, has been 
incorporated by L. S. and M. J. Gallu- 
bler, 855 Whitlock Avenue, New York. The 
company is capitalized at $20,000 and pro- 
poses to manufacture electrical goods. 


THE ADAMS ELECTRIC ENGINEER- 
ING WORKS, 206 West Eleventh Street, 
Los Angeles, Cal, has been incorporated 
by Frank B. Adams, 1120 West Twenty- 
seventh Street, and others, for the purpose 
of manufacturing electrical products. 


The BETTERBILT BATTERY COM- 
PANY, 520 West Pico Street, Los Angeles. 
Cal., has been organized for the purpose of 
manufacturing electric batteries. Thomas 
W. Fouri, 245 South Serrano Avenue, is 
promoter of the company. 


THE YANKEE BATTERY MANUFAC- 
TURING COMPANY, San Diego, Cal.. has 
beeen chartered by C. D. James, C. C. 
Benjamin and W. E. Zelley. The company 
is capitalized at $250,000 and proposes to 
manufacture electric batteries. 


THE KOMP ELECTRIC & MANUFAC. 
TURING COMPANY, Brooklyn, N. Y., has 
been chartered with a capital stock of $10,- 
000 by G. A. Dewey, R. G. Dunbar and 
= S. Komp, 2211 Nostrand Avenue, Brook- 
yn. 
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New England tates 


BANGOR, ME.—The Keyes Fibre Com- 
pany of Waterville contemplates the erec- 
tion of an electrically operated mill at this 
place for grinding wood pulp. 


MONTVILLE, CONN.—Contract _ has 
been awarded to Barney & Ahlers, 110 West 
Fortieth Street, New York, N. Y., by the 
Robert Gair Company, 50 Washington 
Street, Brooklyn, N. Y., for the erection of 
a paper factory and power house at Mont- 
ville, to cost about $600,000. (Incorrectly 
reported in issue of Aug. 28.) 





Middle Atlantic States 


BUFFALO, N. Y.—The Buffalo General 
fBlectric Company has filed plans for the 
erection of an electric distributing station 
to cost about $7,500. Work is to be done 


by day labor. 


DUNDEE, N. Y.—Bids will be received 
by Edward L. Bailey, general manager of 
the Dundee electric lighting plant, until Oct. 
1 for furnishing materials and complete 
equipment for an 11-mile transmission line, 
including poles, insulators, copper wire, 
transformers, lightning arresters, ete. The 
cost is estimated at $15,000. 


JAMESTOWN, N. Y.— Plans are under 
way by I. S. Burns, secretary of the board 
of park and city planning commissioners, 
for repairing the lighting and heating sys- 
tem at the Fenton homestead at this place, 
to cost about $25,000. 


MEDINA, N. Y.—The Western New York 
Utilities Company, Medina, N. Y., has ap- 
plied to the State Public Service Commis- 
sion for permission to erect an extension 
to electric plant in the town of Gaines. 


NEW YORK, N. Y.—Improvements, in- 
cluding the installation of new equipment, 
to the electrical department of the New 
York Railways Company, 165 Broadway, to 
cost about $25,000, are contemplated. 


NORTHPORT, N. Y.—Application has 
been made to the Public Service Commis- 
sion, Second District, by the Long Island 
Lighting Company for improvements and 
new construction at Northport, Amityville, 
Babylon, Islip and several other places. 


SHELTER ISLAND, N. Y.—The matter 
of having electric lighting service in this 
place has been taken up by residents with 
the Long Island Lighting Company of Sag 
Harbor. It is proposed to convey the cur- 
rent from the subsidiary plant at Sag Har- 
bor by pole line and submarine cable to 
Shelter Island, a distance of twelve miles. 


YONKERS, N. Y.—The Hudson Tire & 
Rubber Company has plans under way for 
the construction of a factory and power 
plant to cost about $300,000. The Osborn 
Engineering Company, 2848 Prospect Ave- 
nue, Cleveland, Ohio, is engineer. 


BRIDGETON, N. J.—The Illinois Glass 
Company, Alton, IIl., contemplates the erec- 
tion of a power plant to cost about $200,- 
000, including machinery, in connection with 
its proposed local glass manufacturing 
plant, in which considerable electrical and 
mechanical equipment will be installed. 


DOVER, N. J.—The Richardson & Boyn- 
ton Company, manufacturer of _ boilcrs, 
ranges, etc., proposes to replace steam oper- 
ation with electric power at its local plant 
and is planning for the installation of con- 
siderable electrical equipment. 


SUMMIT, N. J.—The Commonwealth 
Electric Company has been granted permis- 
sion to issue bonds to the amount of $60,- 
000 and $35,000 capital stock, part of the 
proceeds to be used for proposed extensions 
and betterments to its electric plant and 
system. 


TUCKERTON, N. J.—The local radio 
station has been acquired. by the Radio 
Corporation of America, Woolworth Build- 
ing, New York, N. Y., and plans are under 
way for the construction of additions there- 
to to cost about $250,000 and the installa- 
tion of five additional poles with equipment. 


MYERSTOWN, PA.—Notice has been 
filed by the Womelsdorf, Myerstown & 
Lititz Transit & Light Company, recently 
organized in Delaware, of intention to 
operate a light and power system in this 
place. 


PHILADELPHIA, PA.— The Electrical 
Bureau contemplates extensions and im- 
provements to cost about $250,000. 
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News 





Projects, Plans, Bids and Contracts, 
Contemplated or Under Way. 


PHILADELPHIA, PA. — Stockholders of 
the Philadelphia Electric Company have 
approved an issue of $15,000,000 preferred 
stock to provide funds for the company’s 
new power plant at Beach and Palmer 
Streets and the Delaware River. Plans 
include the erection of a new substation 
— additions to existing substations and 
nes. 


PHILADELPHIA, PA.—Contract has 
been awarded to Fred A. Havens & Com- 
pany, 845 North Nineteenth Street, by the 
Ferguson Carpet Company, Rockland and 
Stenton Streets, for the erection of a power 
house, 40 ft. x 74 ft. Equipment has not 
been purchased. 


PHILADELPHIA, PA.—The Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., contemplates the erec- 
tion of foundations for turrets and crane 
track to include a conductor rail, under- 
ground electric conduit system, air line, 
ete. (Specification 4299.) 


PHILADELPHIA, PA.—The Dearnley 
Brothers Worsted Spinning Company, Main 
Street, has plans under way for the con- 
——— of a new 25-ft. x 60-ft. power 
plant. 


POTTSTOWN, PA.—In connection with 
extensions to its filtration plant, the Potts- 
town Gas & Water Company is planning 
for the installation of electrical and me- 
chanical equipment including motors, con- 
trol apparatus, etc. 


BLUEVILLE, W. VA.—The Brownlow 
Service Company, recently organized, con- 
templates the installation of electric light 
and water systems at Brownlow Park. 
M. Parrish, Grafton, W. Va., is president. 


CHARLESTON, W. VA.—The Virginian 
Power Company of Charleston has secured 
right-of-way for the erection of an electric 
line through Cabell County. The Vir- 
ginian company is to furnish power to the 
Ohio Valley Electric Railway Company of 
Huntington. 


SPENCER, W. VA.—Arrangements have 
been made for the purchase of machinery 
to cost about $16,000 for the electric light 
and power plant recently purchased by the 
Spencer Water & Ice Company. 





North Central States 


ASHLAND, OHIO.—The Faultless Rub- 
ber Company contemplates the erection of 
a power house. The Osborn Engineering 
Company, 2848 Prospect Avenue, Cleve- 
land, is engineer. 


BRYAN, OHIO. — The Central Light & 
Power Company, recently incorporated by 
H. A. Graetz and others with a capital 
stock of $35,000, contemplates the erection 
of a power plant at this place. 


CLEVELAND, OHIO.—Contract has 
been awarded to the Hunkin-Conkey Con- 
struction Company, Century Building, by 
the Variety Iron & Steel Company, East 
Fortieth Street and Hamilton Avenue, for 
the construction of a power house to cost 
about $10,000. 


COLUMBUS, OHIO.—At a recent meet- 
ing of the Board of Education it was de- 
cided to install electric lights in all schools. 


LOUISVILLE, KY.—The Standard Oil 
Company, Inc., 424 West Bloom Street, 
contemplates an addition of a steam-power 
plant building for three new 500-hp. boilers. 
one of which is to be installed at once. The 
company also plans to instal one 75-hp., 
220-volt, alternating-current motor. A. . 
Whitelaw is general manager. 


GOSHEN, IND. — Application has been 
made to the State Public Service Commis- 
sion by the Electrical Transmission Com- 
pany of Northern Indiana for permission to 
erect an electric transmission line from 
Goshen to Warsaw, to cost about $50,000. 
The purchase of the Hawks Electric Com- 
pany of Goshen is also contemplated. 
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INDIANAPOLIS, IND. — Bids will be 
received by George C. Hitt, business direc- 
tor of the Board of School Commissioners, 
Meriden and Ohio Streets, until Oct. 1, for 
shop-building units, power house, electric 
wiring, ete. at the Arsenal Technical 
Schools. D. A. Bolen & Son, 1001 Majestic 
Building, are architects. 


_ SPRINGFIELD, ILL.—The State Utili- 
ties Commission has authorized the Athens 
Electric Company, of Athens, Ohio, to sup- 
ply current in the vicinity of Indian Point, 
Fancy Prairie and Cantrall. Early con- 
—— of transmission lines is contem- 
plated. 


_ FOND DU LAC, WIS.—The Board of 
Education, care of A. M. Hunter, secretary, 
will soon award the contract for the con- 
struction of a senior and junior high school 
to cost about $500,000. Electrie wiring and 
power equipment will be installed. Childs 
& Smith, East Van Buren Street, Chicago, 
Ill, are architects. ' 


FOND DU LAC, WIS.—Plans are under 
way by J. E. Hennen, architect, Fond du 
Lac, for the erection of a_ tuberculosis 
Sanatorium near this place to cast about 
$300,000. Plans include the installation of 
a power plant. 


HARTFORD, WIS.-—-In connection with 
the new municipal power house, to cost 
about $50,000, contracts have been awarded 
to the A. F. Wagner Architectural Works 
763 North Water Street, Milwaukee, for 
the iron and. steel work and to the Chi- 
cago Conveyer Company, 116 West Twenty- 


second Street, Chicago, Ill., for coal con- 
veyers. A. H. Martin, Hartford, is engi- 
neer. 


_ PULASKI, WIS.—Articles of incorpora- 
tion have been filed for a new electrical 
power concern to be known as the Badger 
Utility Company to be located at this place. 
It is reported that plans include the con- 
struction of an electric power plant. D. 
Riordan, Fourth Street, De Pere, is one 
of the incorporators. 


SHEBOYGAN, WIS.—The Northern Fur- 
niture Company, care of E. Hammett, South 
Water Street and New Jersey Avenue, has 
preliminary plans under way for the erec- 
tion of an office building and power house 
to cost about $200,000. W. C. Weeks, 730 
Ontario Avenue, is architect and engineer. 





ALBERT LEA, MINN.—Except for 
the destruction of a temporary shed involv- 
ing a loss of $250, there has been no dam- 
age done by fire to the plant of the South- 
ern Minnesota Gas & Electric Company,.as 
was erroneously reported in these columns 
on Aug. 14. 





MILAN, MINN.—The organization of an 
electric light and power company at this 
Place is contemplated. Plans include the 
erection of a transmission line to Appleton. 
Oliver Haughland is reported interested. 


RUSHFORD, MINN.—The Rushford 
Power Company contemplates the exten- 


sion of its lines to Peterson. 


CEDAR RAPIDS. IOWA.—The Iowa 
Railway & Light Company and the Iowa 
Electric Company, both at Cedar Rapids, 
have preliminary plans under way for har- 
nessing the Cedar, Wapsipinicon and 
Maquoketa Rivers for the development of 
power. According to Sutherland Dows, 
general manager of the Iowa Railway & 
Light Company, when the project is com- 
pleted there will be probably from twelve 
to fifteen plants supplying a continuous load 
of from 12,000 kw. to 15,000 kw. The cost 
is estimated at about $5,000,000. 


DES MOINES, IOWA.—Bids will be re- 
ceived by the Executive Council, Capitol 
Building, until Oct. 15, for the construc- 
tion of a power plant at the Capitol grounds 
to cost about $200,000. The Canfield Engi- 
neering Company, Flynn Building, is struc- 
tural engineer. 


ST. LOUIS, MO.—The Sisters of Charity, 
3539 Pine Boulevard, have preliminary 
plans under way for the erection of a hos- 
pital to cost about $2,000,000. Electric light 
equipment will be installed. Lee & Rush, 
Syndicate Trust Building, are engineers. 


ASHLEY, N. D.—Bids will be received 
by John Hildenbrand, auditor of McIntosh 


County, until Oct. 19, for electric light 
equipment for the court house, including 
one 124-kw., 125-volt generator, direct- 
connected to engine, one 1124-amp.-hr 
Edison storage battery, one switchboard, 
etc. 
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VAN HOOK, N. D.—The city officials 
contemplate enlarging the electric light 
plant. 


MONROE, NEB. —At a recent election 
bonds were voted for the installation of 
electric lights. 


OMAHA, NEB.—tThe Platte Valley Power 
Company of this place contemplates the 
erection of transmission lines to a number 
of towns. 


VALLEY FALLS, KAN.—It is reported 
that a local electric plant was destroyed by 
fire, causing a loss of about $50,000. It is 
understood that the plant is to be rebuilt. 





Southern States 


NEWTON, MISS.—Improvements to the 
municipal electric light and water systems 
to cost about $35,000 are contemplated. 


PINE BLUFF, ARK.—It is reported that 
the Arkansas Light & Power Company has 
sold out its Missouri and North Arkansas 
holdings, public utilities estimated at about 
$500,000. According to H. C. Couch, presi- 
dent at Pine Bluff, this deal was made in 
order that the company might centralize 
its holdings near its big power plants at 
Pine and Pieron. The Missouri and Blythe- 
ville plants were somewhat isolated. 


CROWLEY CITY, LA. — Arrangements 
are being made by the city officials for an 
issue of $500,000 in bonds for the erection 
of a municipal light, power, water and gas 
plant. 


DALLAS, TEX. — Bids will be received 
until Nov. 15 for the construction of an 
exposition building to cost about $1,000,000 
for the Rick Warehouse & Stores Company. 
An individual power plant will be installed. 
A. C. Rick is president. 





(Issued Sept. 14, 1920) 


1,351,989. TeLeGRaAPH System; John H. 
Bell, South Orange, N. J. App. filed Nov. 
25, 1919. Over long submarine cables. 


1,351,999. Drivinc MECHANISM; Harry E. 
Heath, Newark, N. J. App. filed June 19, 
1915. For torpedoes, etc. 

1,352,033. ELEcTRICAL CONNECTION FOR 
SparRK Piuas, Erc.; Howard B. Sherman 
and Frank D. Maltby, Battle Creek, Mich. 
App. filed Jan. 22, 1919. Spring connector. 


1,352,040. Enecrric FurNAcE; Frederick 
von Schlegell, Evanston, Ill App. filed 
April 4, 1919. Special bottom contact. 


1,352,049. VAPORIZER FOR CARBURETORS; 
George B. Cass, Ottawa, Ohio. App. filed 
Jan. 28, 1919. Electric heating coil. 


1,352,051. REGuLATING DEVICE ror DYNAMO- 
ELEcTRIC MACHINES; Oliver F. Conklin, 
Detroit, Mich. App. filed Dec. 19, 1916. 
For charging storage batteries. 


1,352,059. Rapro-TeELEGRAPHY; Leonard F. 
Fuller, Palo Alta, Cal. App. filed April 
23, 1917. Arc radio transmitters. 


1,352,081. Sreanartinc System; John F. 
Moran, Jersey City, N. J. App. filed 
June 8, 1917. Vibrating contact bells. 


1,352,085. Process oF AND APPARATUS FOR 
PRODUCING CARBON AND GASEOUS FUEL; 
James R. Rose, Edgeworth, Pa. App. 
filed April 25, 1918. Electric furnace. 


1,352,086. Process oF PropucING CARBON 
AND: GASEOUS FUEL; James R.. Rose, 
Edgeworth, Pa. App. filed Dec. 26, 1918. 
Electrical treatment. 


1,352,087. Exvectric Barrery; Otto E. 
Ruhoff, Madison, Wis. App. filed Nov. 21, 
1918. Use of exceedingly pure man- 
ganese. 


1,352,092. Spring-CLASPING TERMINAL FOR 
SLECTRIC CONNECTORS; Howard B. Sher- 
man and Frank D. Maltby, Battle Creek, 
Mich. App. filed Jan. 22, 1919. For ate 
tachment to b.nding posts. 


1,352,105. ComMBINED TROLLEY WIRE AND 
GUARD HANGER; Thomas W. Twyman, 
Avella, Pa. App. filed April 6, 1918. For 
coal mines. 


1,352,116. TeLeGrRaPHY; George C. Cum- 


mings, East Orange, N. J. App. filed 
July 16, 1918. Secret service. 


1,352,166. Batrery-CHARGING AND START- 
ING SYSTEM FOR AUTOMOBILES; Charles 
K. F. Ahlm, Cleveland Heights, Ohio: 
App. filed Oct. 31,.1918.. Two armatures. 


1,352,198. X-Ray Cone; Hector &. mav- 
Lagan, Park: Ridge, Ill. App. filed Sept. 
21, 1918. Dental 


1,352,208. Merrtrop or Propucine OxIDE 
oR OXIDES OF MANGANESE; Benjamin F. 
Lovelace, Baltimore, Md. App. filed April 
24, 1919. Electrolytic. 
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SAN BENITO, TEX. — The San Benito 
Electric Light & Power Company has been 
incorporated with a capital of $50,000 and 
contemplates the installation of an electric 
light plant to supply light and power serv- 
ice to a city of 10,000 inhabitants. 





Pacific and Mountain States 


SEATTLE, WASH.—Bids will soon be 
received for the construction of an addition 
to the Cedar Falls power plant to develop 
20,000 additional horsepower. Plans .include 
the installation of a Pelton overhung tur- 
bine connected to a Westinghouse generator 
and to Allis-Chalmers transformers. This 
same system will be used at the new Lake 
Union steam plant. 


BEND, ORE.—Plans are under way for 
the early construction of the first unit of 
the Bend Water, Light & Power Company’s 
plant on the Tumalo River, to develop 2,000 
hp., at an estimated cost of $100,000. The 
second unit will not be built until demands 
warrant its construction. 


SALEM, ORE.—The Sacramento-Kla- 
math Water, Land & Power Company, 
through Victor De Marais and Charles BE. 
Watson of Sacramento, Cal., has applied 
to the state engineer for permission to 
divert 4,000 sec.-ft. of water from the Kla- 
math River for the irrigation of 250,000 
acres of land and the development of 150,- 
000 hp. Plans include the construction of 
a dam and a power plant at Cantara, Cal. 
The cost is estimated at $15,000,000. 


BLYTHE, CAL.—The Colorado River 
Telephone Company, operating in this place 
and surrounding territory in Riverside 
County, has applied to the Railroad Com- 
mission for permission to construct a tele- 
phone line between Blythe and Niland. The 
cost is estimated at $20,000. 
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SAN DIEGO, CAL.—Bids will oe received 
by the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., until Oct. 
13, for the construction of six hospital 
buildings, ——. power. house at the 
naval base in San Diego. An electric light- 
ng system will be installed in the buildings. 
($pecification 4300.) 


SAN DIEGO, CAL.—It is understood 
that the directors of the San Diego Con- 
solidated Gas & Electric Company propose 
to increase the present capital stock .of 
$6,000,000 to $14,000,000, the funds® to :be 
used for the development of water power. 





Canada 


EAST SANDWICH, ONT.—Proposals in- 
volving an expenditure of about $200,000 
for a sewerage system including disposal 
plant, pumping station, etc., have been* hp- 
proved by the Bordér Utilities Commission. 
Motor-driven centrifugal pumps will ‘in- 
stalled. Morris Knowles, Ltd., Heintzman 
Building, Windsor, is” engineer. 


NEWBURY, ONT.—A bylaw has been 
passed authorizing the construction of an 
electric light and power system to cost 
about $15,000. Charles Tucker is chairman 
of committee. 





Miscellaneous 


MEXICO, MEXICO.—Important improve- 
ments and possible extensions to the elec- 
tric street railway system of the Mexican 
Tramways Company, Ltd., in the Federal 
District are contemplated. The company is 
also considering rT? out plans for the 
construction of electric lines from the city 
of Mexico to Pueblo, a distance of 130 
miles, and to Toluca, 45 miles. 
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Notes on United States Patents 
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1,352,217. SeLEcTIVE SIGNALING SYSTEM ; 
Winfred T. Powell, Chicago, Ill App. 
filed Aug. 23, 1916. Automatic telephone. 

1,352,219. Vipratror; Henry Prell, Cleve- 
land, Ohio. App. filed May 20, 1918. 
For molding. 


1,352,235. TOTALIZING PoWER SYSTEM; 
Leonard Wilson, Salt Lake City, Utah. 
App. filed April 20, 1918. Measures power 
supplied at several places, 

1,352,242. WrreLess RECEIVING APPARATUS; 
Ernst J. Berg, Schenectady, N. Y. App. 
filed Feb. 13, 1917. Small. 

1,352,246. Exectric Switcn; Lawrence E. 
Carlson, Huntington, Ind. App. filed 
Nov. 20, 1919. Domestic lighting. 

1,352,266. ExectricaAL SYSTEM FOR MOTOR 
VEHICLES AND THE LIKE; Morris Hirsch, 
New York, N. Y. App. filed April 30, 
1919. Ignition device. 

1,352,310. AvuTOMATIC SPEED REGULATOR; 
Carl S. Olson, Troy, Idaho. App. filed 
July 21, 1919. For automobile. 

1,352,328. NickeL PLATING; Edmund N. 
Todd, Millburn, N. J. App. filed Dec. 28, 
1914. Electro-deposition. 


1,352,331. Process OF ELECTROPLATING 
NoN-CONDUCTING SUBSTANCES WITH Cop- 
PER; Umikichi Unno, Tokyo, Japan. App. 
filed Nov. 21, 1917. Electrically deposit- 
ing. 

1,352,360. SraTIoNARY INDUCTION APPARA- 
Tus; William O. Dwyer, Pittsfield, Mass. 
App. filed Feb. 27, 1920. Economical use 
of material. 

1,352,364. TEMPERATURE REGULATOR; Jo- 
seph Graziano, Newburgh, N. Y. App. 
filed Oct. 15, 1918. For compressed-air 
tanks. 

1,352,387. MertrHop or CoNVERTING REFRAC- 
TORY OXIDE; Lewis E. Saunders, Niagara 
Falls, N. Y. App. filed April 15, 1919. 
Resistance furnace. 

1,352,388. MreTHop or SHRINKING MAG- 
NESIA; Lewis E. Saunders, Worcester, 
Mass. App. filed July 28, 1917. Electric 
furnace heating. 


1,352,427. System or ConTrRoL; Andrew H. 
Candee, Pittsburgh, Pa. App. filed Feb. 
8, 1917. For storage-battery vehicles. 


1,352,451. CrrcuiT-INTERRUPTING SYSTEM} 
Stephen Q. Hayes, Pittsburgh, Pa. App. 
filed May 14, 1917. Automatically de 
connects portions of load to prevent overe 
load on feeder. 


1,352,480. ContTro. System; Theodore BH. 
Schoepf, Pittsburgh, Pa. App. filed May 
8, 1916. Vehicle battery charged from 
trolley. 

1,352,488. ConrTrRoL APPARATUS; Walter Hi. 
Smith, Wilkinsburg, Pa. App. filed July 
19, 1917. Pneumatic control of electric 
railway motors. 

1,352,499. ExLectrican CoNNEcTOoR; Victor 
H. Broce, Neuilly-sur-Seine, France. App. 
filed July 7, 1919. Screw-plug connector, 

1,352,526. SpParRK-PLUG INTENSIFIER; Raye 
mond S. Patchen, Marion, Ind. App. filed 
Oct. 22, 1919. For automobiles. 


1,352,546. ARRANGEMENT FOR PHONOGRAPHe 
ICALLY RECORDING AND REPRODUCING 
TELEPHONIC MESSAGES; Franz Seelau 
Berlin-Wilmersdorf, Germany. App. filed 
Nov. 30, 1915. Applied to dictaphone. 


1,352,564. ExLectric METER; Thomas W. 
Varley, New York, N. Y. App. filed Dec. 
12,1918. Direct-current watt-hour meter, 

1,352,568. TrLeEPHONE System; Charles 
White, East Orange, N. J. App. filed 
May 8, 1918. Improved busy-test signals. 

1,352,589. ELectrricAL TRANSMISSION’ OF 
INTELLIGENGE; Cornelius D. Ehret, Phila- 
delphia, Pa. App. filed March 26, 1919. 
Multiple transmission, 

1,352,597. Recerver; Henry C. Harrison, 
New York, N. Y. App. filed Oct. 23, 1918. 
High sensitivity. 

1,352,605. AUTOMATIC TELEPHONE SYSTEM; 
Emil Jacobsen, Evanston, Ill. App. fil 
July 1, 1918. Improved selector switch. 

1,352,660. TELEPHONE-EXCHANGE SYSTEM; 
Alfred H. Dyson, Montclair, N. J. App. 
filed Dec. 8, 1915. Automatic. 


1,352,828. Four-W1rE TELEPHONE CIRCUIT; 
John Mills, Wyoming, N. J. App. filed 
June 7, 1918. Greater degree of ampli- 
fication. 

1,352,839. ARRANGEMENT FOR AUTOMATIC- 
ALLY REGULATING THE VOLTAGE OF DYNA- 
Mos; Ludwig Schon, Bssen-on-the-Ruhr, 
Germany. App. filed Dec. 23, 1913. 
Quick-acting. 

1,352,860. INCANDESCENT ELEcTRIC LAMP; 
Nathan Wise, Brooklyn, N. Y. App. filed 
Aug. 21, 1916. Stem extends toward tip. 

1,352,873. TetreGrapHy; William M. Bruce, 
Jr., Springfield, Ohio. App. filed May 15, 
1916. Selenium-cell receiver. 

1,352,874. AuTOMOBILE INDICATOR; William 


H. Burch, St. Louis, Mo. App. fled June 
13, 1918. Indicates turning, 





